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Calculagraph 500 Series automatically 





computes actual labor time — eliminates 
error-ridden manual methods. 


Your data collection system can be 
greatly simplified and attain greater 
accuracy with the new 500 Series Ca!l- 
culagraph because this completely new 
computing time recorder, based on the 
time-tested Calculagraph principle, com- 
putes as well as prints the actual time 
worked on any given production job. 
There are no complicated levers or but- 
tons to set. The 500 Series makes the 
decisions. Production workers merely 
insert job cards at the “start” and 
“finish” of the job. The 500 Series does 
the rest. The actual time worked, with 


INDUSTRIAL DIVISION 


nonworking periods automatically de- 
ducted, is printed on the job card and 
ready for processing. 

The 500 Series dovetails easily with 
any internal data processing system or 
outside service center. In smaller sys- 
tems where the volume does not justify 
the use of machine accounting, this new 
computing time recorder can be a sys- 
tem in itself. 

Investigate this new 500 Series now. 
Write or call for more details and, if 
possible, send us samples of your job 
cards for analysis. 


Circle no. 1 on reader service card. 


CALCULAGRAPH Company 


275 Ridgedale Avenue, Hanover, New Jersey 

















> YOUR 
PERSONAL 
SUBSCRIPTION TO 


DATA 
PROCESSING 


will save you from having to share a copy with other persons in your 
organization. This means you get your copy directly and before it has 


been “clipped” and otherwise defaced by others on the routing list. 


ORDER NOW on the postage-free card below 


v 


FIRST CLASS 


PERMIT NO. 13600 
DETROIT, MICH. 


BUSINESS REPLY CARD eee 
No postage stamp necessary if mailed in the United States . 


Postage will be paid by— 
GILLE ASSOCIATES, INC. 


22nd FLOOR BOOK TOWER 
DETROIT 26, MICH. 





> YOUR 
PERSONAL 
SUBSCRIPTION TO 


DATA 
PROCESSING 


will save you from having to share a copy with other persons in your 
organization. This means you get your copy directly and before it has 
been “clipped” and otherwise defaced by others on the routing list. 


ORDER NOW on the postage-free card below 


v 


For subscriptions to 


DATA 
PROCESSING 


Please enter the following subscription: 


[] One Year (12 issues) $7.50 [] Two Years (24 issues) $13.50 


NAME 
Please Print 


COMPANY. 
Co . e 
CY ZONE STATE 


(] PAYMENT ENCLOSED CO) New 
[] SEND BILL SUBSCRIPTION 


( RENEWAL 

















PROCESSING 


Volume Three ° Number Two 


PROCESSING 





Dee Comm meatier - page 


> Fant Dew Few —eage 20 


y0-s of Reeser Dete page 30 


Publisher, FRANK H. GILLE 

Editor, ALAN D. MEACHAM 

Managing Editor, EDITH HARWITH GOODMAN 
Associate Editor, JOHN H. DeJONG 

Editorial Consultant, JORDON H. GREENE 


Contributing Editors: JOSEPH R. DE PARIS, 
RAYMOND DREYFACK, RAY MARIEN, 
WILLIAM E. KLUMPP 
Advertising Manager, GLEN UNDERWOOD 
Assistant to the Publisher, ROSEMARY A. DORR 
Art and Production Director, DOUGLAS E. HOLDAWAY 
Circulation Director, PATRICIA A. McGILLIVRAY 


Published monthly by 
GILLE ASSOCIATES, INC. 
22nd Floor Book Tower 
Detroit 26, Michigan 
WOodward 2-8040 


EDITORIAL AND CIRCULATION OFFICES 


22nd Floor Book Tower 
Detroit 26, Michigan 
WOodward 2-8040 


ADVERTISING OFFICES 
MAIN OFFICE 


22nd Floor Book Tower 
Detroit 26, Michigan 
WOodward 2-8040 


520 Fifth Ave. 
New York 36, N. Y. 
YUkon 6-5352 


1417 Georgia St. 
Los Angeles 15, Calif. 
Richmond 7-6561 


420 Market St. 
San Francisco 11, Calif. 
DOuglas 2-3899 


18 E. Young 
Temple, Texas 
PRospect 8-7783 


Subscription rate $7.50 per year, United States 
and p i and Canada; other countries 
$8.50 per year. Single copy 75¢ when available. 


Send subscription correspond and change of 
address to Gille Associates, Inc., 22nd Floor Book 
Tower, Detroit 26, Mich. Subscribers should 
notify publisher promptly of any change of 
address, giving old and new addresses, includ- 
ing city postal delivery zone. If possible, enclose 
address label from recent issue of magazine. 
Allow six weeks for change to become effective. 


© 1961 Gille Associates, Inc. All rights reserved. 


Also publishers of The Punched Card DATA 
PROCESSING Annual (Applications Volumes and 
Reference Guide) and Data Processing Hand- 
books. Second class postage paid at Detroit, 
Michigan. 








FEBRUARY « 1961 





OBSERVATIONS... 


from the publisher 


THE PAST COUPLE OF MONTHS have found our editors 
literally “up in the air” over new developments in data 
processing. 

Editorial Director Alan D. Meacham covered the First 
Annual One-day Technical Symposium sponsored by the 
Washington, D. C., chapter of the Association for Comput- 
ing Machinery, held in Washington. “Computing Needs for 
the Future,” computer applications and latest state-of-the- 
art developments were discussed. 

An extension of this trip was to the 1960 National 
Business Show in New York where 80,000 business people 
visited 125 exhibits for machine equipment, services, and 
supplies, for which an expected “two billion dollars will be 
spent in the next twelve months.” After a few days of desk 
work Alan was winging his way to Minneapolis for the Rem 
Rand Univac thin film announcement, where nanoseconds 
superceded microseconds as a concept of computer speeds. 
Another brief respite and he braved the record New York 
snowfall to cover the Eastern Joint Computer Conference 
which featured six technical sessions — 30 addresses — cover- 
ing new machines as well as unusual applications and 
programming techniques. Here, Dr. Charles R. Langmuir 
of the Psychological Corporation was awarded the prize for 
the best address. 

In the meantime Managing Editor Edith Goodman had 
boarded Minneapolis-Honeywell’s private Convair for the 
Honeywell 800 preview showing in the Boston area, a tour 
of the factory to watch the 800s being built, a visit to the 
new Honeywell Wellesley Hills center, plus an exhibition 
of the 800’s performance. A side trip to New York included 
the New York University Round Table on COBOL, fea- 
turing such experts as Dr. Grace Murray Hopper and 
C. A. Phillips of the Defense Department, chairman of the 
executive committee of the Conference on Data Systems 
Languages (CODASYL). 

No Ivory towerites these editors — the better to serve you, 
and me, with first-hand information. 
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joined RCA in September, 1959, and 
since that time has been engaged in 
the product planning of communica- 
tions devices and real time systems 
for the Electronic Data Processing 
Division. 


GEORGE O. VINCENT (Data Com- 
munication) is in charge of the ad- 
ministrative and personnel group in 
the office of the General Manager, 
Government and Contract Sales Di- 
vision, at Western Union. He at- 
tended the University of Newark in 
Business Administration and entered 
Western Union service in Salisbury, 
Maryland in 1931. 

He has written articles in books 
and magazines on communications 
and data processing and has spoken 
on this subject at the American Man- 
agement Association, Business Elec- 
tronics Round Tables, Electronic 
Industries Association, and the Na- 
tional Machine Accountants Associ- 
ation. He is a member of the Air 
Force Association, and the Armed 
Forces Communications and Elec- 
tronics Association. @ 


COMMENTS 


No steel tapes 
Redwood City, Calif. 
Dear Sirs: 

In “Computer Tapes and Their 
Care,” by George Cole (Data Proc- 
essing, November 1960) there is a 
most interesting statement: “Most 
of the reels upon which tapes are 
wound are made of a plastic called 
Polystyrene — although some are 
made of steel.” 

Magnetic tape reels have never 
been made of steel (a magnetic 
metal), and plastic reels are used 
only by IBM. Ampex Corporation 
and several other tape manufactur- 
ers use aluminum or aluminum-mag- 
nesium die-cast reels for computer 
tapes. 

Charles M. Downs, Editor 
READOUT 


Ampex Data Products Company 
COBOL comment 
Washington 25, D. C. 
Dear Sirs: 

On behalf of the Conference on 
Data Systems Languages I wish to 
commend Data Processing magazine 
for the very excellent cover feature 
and article on COBOL in the Octo- 
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ber, 1960 issue. Please express my 
compliments to Mr. DeJong on his 
article which permits laymen to un- 
derstand this relatively technical 
subject. 
C. A. Phillips 
Chairman, Executive Committee 
Conference on Data Systems 
Languages 
Office of the Assistant Secretary 
of Defense 


Controls request 
Rochester 15, N. Y. 
Dear Sirs: 
Your article in the November is- 
sue entitled “Modern Controls” and 


written by Frank Embs would be 
a natural for an insert in an adver- 
tising brochure which is to be sent 
to medium and small business con- 
cerns. I would like permission to 
copy this article in quantity. ... 

Many of your articles in the 
Data Processing Magazine and The 
Punched Card Data Processing An- 
nual have been helpful in the estab- 
lishment of our business. Thanks for 
your help through the informative 
articles. 


Thomas A. Camiolo, President 
Consolidated Payroll & Data 
Processing Service 





A single machine that applies 
all types of address labels? 


Wide-strip, narrow-strip, continuous pack form, cut or indi- 
vidual labels! All applied automatically to a wide range of 
printed pieces at cost-cutting high speeds (up to 16,000 per hour). 
No matter whether labels are pre-addressed from punched 
cards, magnetic tapes, plates, stencils or other addressing 
systems. Or whether you mail small postcards and envelopes 
... middle-sized pamphlets and brochures .. . or larger maga- 
zines, catalogs and quarter-fold tabloids. All handled by the 


compact easy-to-operate Cheshire Model E. 


CHESHIRE 


betel ite] 7-ua ae) 





Dept. DP-2, 1644 N. Honore Street, Chicago 22, lilinois 


Write for 
descriptive brochure. 
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PRICE 
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Prices F.0.B. Worcester 


All new three-quarter and full suspension files, designed 
and built by the leaders in the data processing accessory 
equipment field. This line includes all the features our 
customers have asked for through the years. They are 
quality files, economically priced. 

The tray which fits all files is the basic part of the new 
line. It gives positive compression, is light in weight and 


high sided to protect the cards. Full card labeling and 
self-stacking too. 

In addition to the files shown, a new transfer file will 
be added soon, to give you the best, but least expensive 
storage for your inactive records. The same tray will be used. 

Send for a brochure giving complete details on the new 
Gold Star line or call your local Wright office. 
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DIVISION OF BARRY WRIGHT CORPORATION 
WORCESTER, MASSACHUSETTS 


BRANCH OFFICES: Albany, Albuquerque, Atlanta, Baltimore, Birmingham, Boston, Brooklyn, Charlotte, Chicago, Cincinnati, Cleveland, Columbus, Dallas, Denver, Des Moines, Detroit, 
Elizabeth, N. J., Grand Rapids, Hartford, Houston, Indianapolis, Jacksonvitie, New Orleans, Kansas City, Mo., Little Rock, Los Angeles, Memphis, Milwaukee, Minneapolis, New York City, 
Philadelphia, Phoenix, Pittsburgh, Richmond, Rochester, St. Louis, Salt Lake City, San Diego, San Francisco, Seattle, Shreveport, Springfield, Ill., Syracuse, Tulsa, Washington, D. C. 


Circle no. 3 on reader service card. 
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Wires, telephone lines, and microwave are being 
utilized to hurry data between decentralized points. 


DATA COMMUNICATION 


By George O. Vincent 


GROWING EIGHT-FOLD IN TEN YEARS, the leasing 
of private wire systems to business, industry and 
government has been sparked by the increasing 
use of such systems for integrated data process- 
ing (IDP) and management control purposes. 
Systems in service keep on expanding each year, 
while many new ones are added. The service is 
known in Western Union as Facsimile & Pri- 
vate Wire Services. 

Circuits or channels on a lease basis are pro- 
vided for 60-, 65-, 75-, and 100-word per minute 
teleprinter operation. A circuit may be a single 
— that is with one station at each end sending and 
receiving on an alternate basis; or it may be a 
duplex with simultaneous sending and receiving 
at each end. Either type of circuit may also be 
a way; that is, with three or more stations sharing 
the use of the channel. 


General equipment 


There are available tape teleprinters, page tele- 
printers, Type 19 sets, automatic transmitters, 
typing reperforators, non-typing reperforators, 
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manual perforators, and for central installations, 
torn-tape switching equipment, push-button switch- 
ing equipment, or fully automatic switching equip- 
ment. Many hundreds of associated items are 
available. With the flexibility which these auxili- 
ary devices provide, it is truly possible to custom- 
tailor a system to meet any customer’s require- 
ments. 

Teleprinters may be supplied with features 
providing for creation of multilith or other types 
of masters for reproduction of copies, multiple 
interleaved carbon sets of forms, horizontal tab- 
ulation, vertical tabulation or form feed, sprocket 
or pin feed, automatic positive vertical form 
alignment and automatic station selection. 

The Type 19 set provides for preparation and 
transmission of 5-channel code perforated tape in 
addition to the teleprinter. The tape is pre-punched 
before it is transmitted to the line, thus conserving 
valuable circuit time. Pre-punching of the tape 
also permits editing, and deletion of manual errors. 
The transmitter associated with the set may be 
arranged with a special selector, a device that per- 
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mits the transmitter to start itself without oper- 
ator attention whenever the circuit is available. 
This arrangement is a real facility on way circuits, 
eliminating the waiting for an opportunity to send. 

A wide variety of switching equipment is avail- 
able, the most important of which will be described 
briefly in the following. 





Plan 111 switching system 


The Plan 111 switching system, sometimes re- 
ferred to as semi-automatic, is an extremely ver- 
satile and flexible torn-tape arrangement designed 
for small and medium-size communications and 
data networks. Messages from outlying stations 
are received at the center in printed-perforated 
tape in the receiving console, each one of which 
will accommodate three circuits. Each sending con- 
sole will accommodate six circuits. Switching is 
accomplished by simply tearing the tape at the re- 
ceiving console and inserting it in the transmitter 
associated with the appropriate outgoing circuit. 

Selection of appropriate stations on way circuits 
is by push button, and master sending of messages 
or data is made available by a small applique unit 
placed on top of the sending console. Outgoing 
messages are automatically numbered by the equip- 
ment. A center can be expanded on a simple build- 
ing-block basis as may be required for additional 
circuits. 


Plan 51 switching system 


Plan 51 will accommodate a system up to 60 
circuits with a greater message and data volume. 
Communications are also received in perforated 
tape but the tape passes directly into a line trans- 
mitter. This is often referred to as continuous tape 
switching as opposed to torn-tape switching. The 
destination is read from the tape, a push-button is 
depressed by the attendant, and the message is on 
its way. The transmitter stops automatically and 
signals the attendant at the end of each trans- 
mission so that the next destination can be selected. 
Automatic numbering, and automatic logging of 
transmissions, are provided. Master sending can 
also be provided. 
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Plan 54 switching system 


Larger yet is the Plan 54 switching system in 
that its capacity is 125 circuits. In operation it is 
similar to Plan 51, but with improvements. The 
separate automatic numbering machine cabinets 
used in Plan 51 are eliminated by placing the num- 
bering machines in the receiving and sending con- 
soles, thus conserving expensive floor space. Master 
sending is also available as well as multi-channel 
selection. 


Plan 55 automatic switching system 


Plan 55 is a new, high-speed electronic private 
wire system designed for the United States Air 
Force for use in the United States as well as 
overseas. In addition to automatically switching 
information from one circuit to another, push- 
button fall-back operation is provided. In other 
words, it can be operated as a push-button 
switching center similar to Plan 54 and Plan 51 
at will, or for switching any tapes with mutilated 
direction codes. Each center can accommodate 200 
destinations and 400 cross-office circuits. All ter- 
minals in the consoles are equipped with Cannon 
plug connectors, making installation on the cus- 
tomer’s premises a quick and simple matter. It 
is designed for 100 word per minute tributary 
operation with 200 word per minute cross office 
switching and automatic parity checking and 
priority message features. 

The system in the United States will utilize 
more than two hundred thousand miles of circuits 
and serve over 200 Air Force locations. Its vol- 
ume will exceed 214 billion words a year — more 
than three times the capacity of the service right 
after World War II. It formerly required 1300 
operators to handle 1/3 the volume. Now 480 
operators with Plan 55 will handle three times 
the volume, thus freeing 1,700,000 man-hours a 
year for other military requirements! 


Plan 56 switching system 


Plan 56 was designed for, but not necessarily 
limited to, brokerage systems. Circuits and equip- 
ment all operate at 75 words per minute speed. 
It is fully automatic, requiring no switching at- 
tendants. It has a priority feature which permits 
more important messages, such as those involv- 
ing buying and selling at market, to reach the 
exchange in seconds, getting ahead of other com- 
munications of a routine or less urgent nature. 
Its capactiy is 20 circuits. A new system for 10 
circuits has just been designed and is designated 
Plan 56.1. ‘ 


Plan 57 switching system 


This will be the commercial version of the Air 
Forces’ Plan 55 system, fully automatic, with high- 
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speed electronic features and all of the other 
desirable features developed by experience in re- 
cent years in other systems. 

The system makes use of transistors and like 
Plan 55 accommodates 100 word per minute tribu- 
tary circuits and 200 word per minute cross-office 
circuits. The cross-office circuits will parity check 
each character insuring not only local circuit 
continuity but also protecting for such conditions 
as tape outage, tape jams, and equipment troubles. 

While the foregoing systems are generally 
thought of as communications systems to connect 
wide spread operations, they are used by many of 
our present customers in addition for automation 
of what we think of today as data. They are used 
to collect and distribute information of all kinds. 


Special data processing equipment 


The systems designed primarily for data are 
used for communications too, if you think of mes- 
sages, but the emphasis is on data. Except for as- 
signing the 200 series to designate them we haven’t 
yet agreed on a name, so you may hear them called 
data switching, control, processing or communica- 
tions systems. 


Data communications system 201 


In 1954 Western Union designed and built for 
U. S. Steel’s American Steel and Wire Division, 
the first specially engineered communications sys- 
tem for integrated data processing. It compre- 
hended service between a major headquarters sales 
office, and two distantly located mills. While the 
system required only the normal speed teleprinter 
circuits, a considerable array of equipment was in- 
volved at the terminals, consisting of various ar- 
rangements of page teleprinters, automatic per- 
forated tape transmitters, printer-perforators, and 
three new designs of control cabinets with push- 
button controls and indicator lights. 

All of the equipments were assembled and wired 
in one room at Western Union’s New York head- 
quarters and arranged to operate in the same 
manner as when installed in the customer’s offices. 
It was used for training and practice purposes, 


MAJOR 
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and because of the then awakening interest by 
business in general in JDP, several hundred other 
people visited the room for live demonstrations. 

Before this installation was designed and in- 
stalled, the information on a customer’s purchase 
order was typed and retyped in every department 
—sales, purchasing, engineering, installation, 
stores, and others — because the information was 
not in usable form for a specific department’s 
requirements. 

The paper work involved in the handling of 
such orders was studied in each department and 
redesigned so that, with the use of the 201 system, 
once the order was typed to produce the product 
desired, no more typing of the same information 
was necessary in any of the departments. 

At the sales office, pre-punched master tapes 
containing product descriptions are kept on file, 
and for certain customers, name, shipping instruc- 
tions, and the most frequently ordered items are 
kept in the pre-punched tapes. These tapes also 
contain the controlling codes for the various edit- 
ing operations. The operator at the sales office uses 
these tapes, entering, as an initial operation, the 
variable information. From then on, all the neces- 
sary copies even including. shipping labels, and 
a multilith master for mill copies, are produced 
in the operation with a minimum of effort. Printer- 
perforators operating in response to codes in the 
perforated tape produce selected parts of the trans- 
missions in accumulated form for tape-to-card 
converters for statistics for sales, accounts receiv- 
able, and production control. 

Since the original installation, the process has 
been simplified and some of the off-line or local 
equipment has been eliminated. However, the basic 
IDP system is still proving its worth and is still 
being utilized. 


Data communications system 202 


This system was designed to meet the require- 
ments of our private wire service customers who 
desire to use tape from a card-to-tape converter 
for transmission over a private wire system to 
supplement a standard teleprinter termination. 
It was specifically designed for United Air Lines 
for use with the IBM 063 card-to-tape converter, 
which can be arranged to provide a standard mes- 
sage termination signal, such as carriage return, 
letters (teleprinter machine functional characters) 
at the end of each card at the option of the oper- 
ator. This system provides for automatic num- 
bering of each transmission when required. There 
are two basic parts to the system: 

1. A transmitter table which is arranged to nest 
with the 063 machine to accept its perforated 
tape and to transmit it. 

2. A numbering machine cabinet built of variable 
basic units and containing the required control 


9 








equipment to send automatic numbers, and 
timer control. 


The timer control is used on way circuits (more 
than two stations on the same circuit) to prevent 
the tape from being transmitted into a busy circuit. 


Data communications system 203 


The most publicized and therefore probably the 
best known of our specially designed systems is the 
one installed for Sylvania Electric Products at 
Camillus, N. Y., near Syracuse. The system and a 
Univac computer are used for centralizing data 
handling for their decentralized organization 
reaching across the United States and places in 
Canada. The nationwide communications system 
utilizes our standard teleprinters, Type 19 auto- 
matic sending and receiving sets, and three Plan 
111 private wire switching centers. The system 
handles administrative messages, as well as data 
for such functions as payroll, invoicing, order and 
production scheduling and so forth. Messages and 
data may be transmitted from any station on the 
system in a random manner; that is, one transmis- 
sion may be a message, the next data for payroll, 
the next a message, etc. The 203 equipment at 
Camillus was adapted from automatic equipment, 
used for many years in our commercial telegraph 
system for handling public messages, for sorting 
incoming data into the various required classifi- 
cations and accumulating and storing it in perfo- 
rated tape reels, for processing by Remington 
Rand’s Univac. 


The 203 system is composed of five basic cabinet 
units: 


Reperforator receiving positions 
Automatic switching 
Transmitter finders 

Automatic control unit 

Data storage positions. 


FP PP = 


Each receiving cabinet is double-decked, 
equipped to terminate two circuits, one in the 
upper and one in the lower position. The receiving 
reperforators operate at a speed of 75 words per 
minute, and intra-office circuits operate at 150 
words per minute. It contains an automatic error- 
checking feature for the first section of each trans- 
mission. 

Although not described here in detail, this sys- 
tem has admirably filled Sylvania’s requirements 
established by their office automation program in 
that it facilitates feed-back communications con- 
trol, fulfills the specific demands on communica- 
tions equipment imposed by requirements of the 
input-output sections of the data processing sys- 
tem, and fulfills the administrative traffic needs of 
Sylvania, from both a divisional and corporate 
viewpoint, providing rapid exchange of message 
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traffic and reports between all of the company’s 
many locations throughout the country. 


Data communications system 204 


The equipment used in this system was origi- 
nally designed for the Liberty Mutual Insurance 
Company and is used to transmit accounting in- 
formation from tributary or branch offices to a 
central accounting center. The information is re- 
ceived at the main office in perforated tape form, 
stored on reels, and subsequently processed by a 
computer. The central accounting department has 
complete control of communication at all times by 
means of a monitor equipment cabinet and its 
complement of printer-perforator consoles, and 
sending and receiving teleprinters. Tributary com- 
munications circuits may be either single or way 
operated. Perforated tape for transmission from 
branches of the customer is prepared on Friden’s 
Flexowriters. 


Data communications system 205 


Designed and installed at many locations in 
the United States for General Electric Company, 
the main system consists of an originating station 
composed of an automatic tape transmitter, a 
control panel and cabinet, and a sending-receiving 
teleprinter. The operator has a pre-punched tape 
file which contains constant information, such as 
a product description. Also contained in this mas- 
ter tape are codes which cause the transmitter to 
stop and the teleprinter keyboard to be activated, 
permitting the operator to add variable informa- 
tion to the order form, such as quantity. By the 
operator coding the control] panel, a matter of sim- 
ply pressing buttons, the order form is transmitted 
by wire to a warehouse, and information, as a 
by-product of the wire transmission, is categori- 
cally distributed to printer-perforators on the sys- 
tem. The slide view includes a VISIrecord tape 
file and an IBM tape-to-card converter. 


Data communications system 206 


This is rather a simple system permitting the 
transmission of messages or data to unattended 
stations equipped with sprocket or pin-feed multi- 
copy forms. The equipment provides assurance to 
the sending station, that, at the receiving station 
which may be a thousand miles away, the forms 
are properly lined up for the information. It is 
popular with trucking companies for sending way- 
bills to stations during night hours when no oper- 
ator is available to cover the receiving end. It can 
be used to advantage in other applications. 


Data communicetions system 207 


There is a data processing system designed for 
the railroad industry to meet the requirements 
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for accomplishing six different processing func- 
tions relating to train consists in perforated tape 
form. In addition to a page teleprinter, printer- 
perforator, and an automatic tape transmitter, the 
equipment contains a control cabinet for the proc- 
essing functions. This has since been re-designed 
to use a program board, like an IBM plug board, 
so that instead of using characters for the various 
tricks, the position of the forms governs, and it 
is called Data Communications System 209. (208 
is for a reservation and computer network for air- 
lines and other usage.) 


Seven-channel code system 


A communications system has been designed for 
a government agency engaged in standardizing and 
uniformly identifying over 3,000,000 inventory 
items with three objectives: (1) to reflect new 
procurements, (2) to reflect changing identification 
data on existing inventory items, and (3) to with- 
draw items no longer in military usage. One of 
the requirements for the communications system 
which would link stations to a central data proc- 
essing center is for seven-channel codes without 
conversion and for error detection in transmission 
of data prior to electronic computer processing. 

The central station equipment consists of a 
paper tape reader or automatic transmitter, and 
punch or perforator, a control unit, and a Type 
28 teleprinter equipped with a stunt box. The out- 
station or remote station equipment is basically 
the same except for the design of the control unit. 
Friden’s Commercial Controls readers and punches 
are used. One of the features of the system is its 
ability to work on way circuits, which is valuable 
when remote stations do not have the volume to 
keep a circuit busy for nearly eight hours daily. 

When an error in transmission is detected by 
the receiving equipment, the sending equipment 
is automatically stopped. Tapes are manually reset 
to send that section of data over again. 


IBM card transceivers 


Western Union provides circuits operating at 
60, 75, and 100 words per minute speeds for IBM 
card transceiver operation, with or without alter- 
nate teleprinter connections for regular traffic or 
conversions. A new type of communications chan- 
nel has just been developed that will permit the 
maximum speed of 11 fully-punched 80 column 
cards per minute on a telegraph channel, or at a 
speed of approximately 210 bits per second. 


Teledata 

The Friden Teledata equipment combined with 
a communications channel provides a means for 
automatic five-, six-, seven-, or eight-channel tape 
transmission and reception. Error detection is 
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incorporated and transmission is automatically 
stopped when an error is detected in either trans- 
mitting or receiving. Installations usually provide 
for alternate teleprinter operation by means of 
switches so that both perforated tapes and mes- 
sages can be exchanged. 


EDIT 


A system was developed to provide error de- 
tection and correction for data, both alphabetic and 
numeric characters. It has been dubbed EDIT from 
its literal meaning of error deletion by iterative 
transmission. A technique of totalling the mark- 
ing pulses in a line of data on a weighted, binary 
basis is employed. Equipments at the sending and 
receiving ends of a circuit provide error detection 
and correction while transmission is taking place. 
The transmitting equipment can send tapes already 
having checking information or can automatically 
insert checking information after each line. In 
either case that transmitter will stop after sending 
the checking information for each line of data to 
await instructions from the receiving station. The 
receiving equipment checks each line of data with 
its associated checking characters. If the check in- 
dicates no error, the transmitter is signaled to 
send the next line. If an error is indicated the re- 
perforator deletes the errored line from the tape 
and signals the transmitter to repeat the line of 
data. 

The EDIT transmitter is arranged for handling 
five-, six-, seven-, and eight-channel tapes. It can 
stop and read the tape either forward or backward! 

Electronic distributors are associated with the 
reperforator and transmitter and may be operated 
at regular telegraph channel speeds of 65, 75, and 
100 words per minute, or at higher speeds up to 
200 words per minute. 


Public message data service 


While the systems presented have been for 
use by private wire services, there is no reason to 
confine the handling of data to such systems. West- 
ern Union’s nationwide public message network 
can be utilized for the automatic transmission of 
perforated tapes. Such transmissions are neces- 
sarily confined to five-channel code since the entire 
multi-million dollar high-speed plant is based on 
this code arrangement. Satisfactory tests have 
been made for customers who hand us perforated 
tapes in one city, and we deliver an exact copy to 
their office in another city for business machine 
or computer processing. 

Western Union itself is utilizing this system for 
a nationwide integrated data processing system 
of our own huge payroll, equipment inventories, 
and other statistical and management control in- 
formation. More than half a million words and 
groups of figures weekly, giving detailed informa- 
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tion about telegraph operations in every major 
city coast-to-coast, are quickly assembled at special 
centers for processing by business machines and 
calculators. This factual data flashed by wire to 
supervisors in the field and to management officials 
at New York, makes possible more efficient han- 
dling of payrolls, more up-to-date decision-making 
and more efficient control of inventory and oper- 
ating costs. 


This system links 18 control cities which trans- 
mit assembled information to one of five inte- 
grated data processing centers in New York, At- 
lanta, Chicago, Dallas, and San Francisco. These 
centers consolidate the information. Ten other 
control cities will be added as the work progresses. 
A nonsense total, automatically produced by equip- 
ment at the control cities, is included in each line 
of figures transmitted. At the center a calculating 
machine automatically adds each line of figures 
received to obtain a similar nonsense total, thus 
insuring accuracy. The machine releases the data 
for final processing only if the two totals agree. 
The nonsense total idea for accuracy checking pur- 
poses of transmission over five-channel code tape 
transmission systems has proved to be surprisingly 
good. Incidentally one of the important contribu- 
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to operators, reduces wasted time 
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50 or more $1.25 each. Available for 
immediate delivery from 
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7424 SANTA MONICA BLVD., LOS ANGELES 46, CALIF. 
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tions to accuracy in transmission is provided by 
Western Union’s having early recognized and 
adopted as our standard the FM, frequency modu- 
lation, carrier equipment instead of AM, ampli- 
tude modulation, equipment. 

Expansion of microwave radio beam systems 
is playing an increasingly important role in the 
growth and expansion of record communications. 
This is particularly important as we grow into the 
facsimile method of transmission for certain types 
of material, and data. 

We have completed the extension of microwave 
radio beam facilities into Cincinnati and Chicago, 
and tower sites have been selected for additional 


routes reaching from Indianapolis to Kansas City 
by way of St. Louis, and from Cleveland to Chicago 
by way of Toledo and Detroit. Our ultimate plan- 
ning is for a nationwide network of microwave 
facilities linking all important cities and defense 
areas. 


Examples of cost 


Until 1939 a page teleprinter, for example, on 
a leased basis cost $50 monthly for service eight 
hours a day, six days a week. If it were used seven 
days a week, twenty-four hours a day, it cost $65. 
In 1939 the rate was made $25 monthly, regardless 
of the hours or days of usage and there was no 
rate differential for 60-, 65-, or 75-words per min- 
ute operation. In 1953 the rate of $25 was in- 
creased 20% to $30 monthly, with still no differ- 
ential on hours of usage or speeds to 75. Circuit 
rental rates were on the contrary lowered in 1953, 
for example, from a fraction over 77 cents per 
airline mile monthly for service 9:00 A.M. to 
5:00 P. M., Mondays through Fridays, to 72 cents 
for a singly-operated 65 word per minute circuit. 
Compare this to $2.20 per mile up to 1943! There 
is a 10% differential on circuits for 75 word per 
minute operation. 100 speed is 25%. Circuits for 
pricing purposes are measured on a point-to-point 
airline mileage basis. Many more actual miles of 
circuits are often used to set up systems than are 
charged for. Discounts of 10% to 40% are allowed 
on circuits of from 250 miles to over 1500 miles. 
It takes only a little arithmetic to prove that on a 
per character or per word basis, the higher speeds 
are a better buy, provided of course that the vol- 
ume of information or data is there to utilize the 
higher speeds, or there is definitely a need for 
higher speed service from other standpoints, such 
as computer usage for, say, reservations applica- 
tions. We all recognize that more and more busi- 
ness machines and electronic computers will need 
to communicate directly with each other at higher 
and higher speeds. Considerable work is being 
done on this and commensurate rates will be de- 
termined. 8 
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Have you heard about the new Bell System service 


that lets modern business machines talk with each 


other over regular telephone lines? Its name Is 


DATA:phone 
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Something new has been added to the art of data 
processing. Business machine data can now be sent 
in a new “machine language”—automatically, from 
machine to machine—by telephone. 


A new kind of telephone service—Data-Phone— 
is the connecting link. 


You can send any kind of data—from punched 
cards, paper tape or magnetic tape—at Super-Phonic 
speeds. And you pay for your data transmission just 
as you do for regular telephone calls. You simply 
place a phone call to the distant machine location, 
switch on your Data-Phone at both ends, and the 
machines start “talking.” The Data-Phone unit takes 


Circle no. 5 on reader service card. 


little more space than a typewriter, and the monthly 
rental charge is small. 


Data-Phone can speed the handling of account- 
ing and billing information, inventories, payrolls, 
invoices, sales orders and numerous other forms of 
business data. And it is compatible with an ever- 
increasing number of data-processing machines in 
use today. Many business firms already have it. 


Call your Bell Telephone Business Office and ask 
for a Communications Consultant. He'll show you 
how new, versatile Data-Phone service can stream- 
line your data processing and improve your profit 
picture. 
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PART I—The Parameters of the Problem 


By Herbert Roth, Jr. 
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DIGITAL COMMUNICATIONS SYSTEMS 


Considerations for the employment of such systems 


THE FUNCTION OF COMMUNICATION DEVICES is the 
transfer of information from point to point. The 
information may be in a variety of forms and 
formats. This is not pertinent to the subject of 
this story. What is pertinent is the method of 
transportation of the information and the prob- 
lems involved in the analysis of the requirement 
for a data communications system. In particular, 
this article will discuss the problem of data com- 
munications in the electronic data processing sys- 
tems environment and attempt to focus attention 
on the need for adequate data communications in 
electronic data processing operations. 

As the business enterprise expanded geograph- 
ically to multipoint operations, the transmission of 
large volumes of data by mail was soon found to 
be too slow and by voice obviously impractical. 
The use of telegraph for data transmission 
emerged to meet this requirement. It became wide- 
spread and to this day highly satisfactory in many 
instances. 

Concurrent with the requirement for data com- 
munications, another requirement developed at 
the management level. The decentralization of 
management, fostered by the need for adequate 
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control of the multipoint operations, created a need 
for a processing capability at the satellites. In 
many cases, multiple computer sites could not be 
justified to allow each of the decentralized manage- 
ment points to enjoy the benefits of electronic data 
processing. The decision most obvious to the feas- 
ibility study teams was the establishment of a 
central computer operation to be shared by each 
operation. An immediate shortcoming was the dis- 
parity between the processing capability and the 
ability to communicate with the central site from 
the system operating nodes. 

The capability of the electronic data processing 
machine to process data in microseconds was soon 
determined to be incompatible with the transmis- 
sion of data to and from the data processing center 
in hours or days. As operations at the central proc- 
essor and its associated peripheral equipment have 
been perfected to their present highly efficient 
state, the electronic data processing operation is 
now being re-examined in the light of total systems 
concepts from data origination to final executive 
action. 

To date, many firms in the business machine, 
office equipment and communications equipment 
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fields have developed and marketed numerous dig- 
ital data communications devices. Most operate in 
conjunction with the common carrier facilities of 
telephone or telegraph lines. The common carriers 
have in turn facilitated the transmission of data 
by aggressive development of devices which allow 
a variety of terminal equipments to be used. This 
flexibility has permitted a wide spectrum of data 
transmission requirements to be satisfied. It has 
also aggravated the problem of analysis of the re- 
quirements and selection of the best equipment 
by virtue of this flexibility. Now there are many 
more equipments to be studied and variables to be 
reckoned with. The analysis of the communica- 
tions requirements should include at least the fol- 
lowing considerations. 


Communications system design 


It is not enough to convert raw data to digital 
form and transmit the data point to point. The 
communications devices must be viewed as part of 
a total system. The user must remember that the 
ultimate destination of the digital data is not the 
data processor where the data is manipulated and 
analyzed. These operations are only part of an 
important intermediate process. The ultimate des- 
tination is the system executive points where the 
processed data relayed from the computer is trans- 
lated into executive action. This data may be in 
the form of financial summaries, cost analysis, 
sales analysis or production orders, among others, 
on which executive decisions can be made. From 
this concept of communications, processing and 
executive action, an integrated, balanced system 
can be visualized. How then can this concept be 
implemented ? 

Raw data can be converted to digital form 
through any number of devices presently available. 
The selection of the proper data originating device 
must be based on the available operating time and 
the volume of characters to be transmitted. These 
parameters are used to derive the transmission rate 
(bits per second) required to move the data from 
point of origin to the central site. Next, due con- 
sideration must be given to the data rate capacity 
of the carrier. The chart below lists some of the 
more common means of transmitting data and the 
data rate capacities. 


75 bits/second 
180 bits/second 
1200 bits/second 
2400 bits/second 


Telegraph lines 
Western Union data channel 
Telephone lines 


Telephone lines 





High data rates mean more than faster point-to- 
point movement. The data rate has economic sig- 
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nificance in a number of ways. In many instances, 
because of faster transmission, the use of random 
dialed toll calls may be practicable instead of the 
more expensive leased lines. Toll calls are more 
economical if the data rate (characters/second) 
is sufficiently high to allow all the data to be trans- 
mitted before the breakeven point is reached for 
leased lines vs. random toll calls on a time/cost 
basis. The chart below graphically illustrates this 


point. 


AREA II 
LEASED LINES 
COST |, (FIXED COST 


IN 
DOLLARS 
PER 
MONTH 


BREAKEVEN POINT 
LEASED COST CUMULATIVE COST 
OF TOLL CALLS 


TOTAL LINE TIME — > 





Area !—cheaper to use random dialed toll calls 
Area li — cheaper to use leased lines 


With the present rate structure, the breakeven 
point increases in time with increases in distance. 

There is a further important aspect of leased 
lines that should not be overlooked. Should a com- 
pany now profitably utilize leased lines for neces- 
sary administrative crosstalk but, as is usually the 
case, only 75-80 per cent of the total leased time 
is being used, the digital data can be transmitted 
during the remaining 20-25 per cent of the avail- 
able leased time. This data, in effect, rides free 
since the leased line costs are already being justi- 
fied and absorbed. For those operations which 
involve the transmission of millions of characters 
a day, the higher data rates allow the transmission 
to take place in shorter time which reduces oper- 
ator personnel costs and machine time. 

The distance between terminal points is another 
factor to be considered. Distance means money 
since line rentals or toll call use are based on the 
airline distance in addition to the time factor men- 
tioned earlier. Here again a relationship exists 
between the transmission data rate and another 
variable. The rate structure being based on dis- 
tance and time makes it highly advisable that 
the time to transmit the digital data should be re- 
duced as the distance increases. Time, to repeat, is 
a function of data rate and it is generally cheaper 
(for a given volume of data) to use higher speed 
transmission when covering long distances such 
as from New York to the west coast. With the 
above in mind it should be clear that a good com- 
munication system must be a balance of all the 
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factors mentioned to evolve the optimum system 
hardware. 


Accuracy problem 


In addition to the transmission rate and rate 
capacity, the accuracy requirement of the system 
must be examined. Obviously for input to an elec- 
tronic data processor, a high rate of accuracy 


* is desirable. Hence both the data input devices and 


the transmission medium must be judged as to 
their adequacy on these points. 

Accuracy of data transmission is a function of 
operator performance, equipment performance and 
line performance. Data improperly entered is the 
most difficult to cope with.- Unless an elaborate sys- 
tem of check digits or “hash totals” are used, 
data improperly entered must usually continue 
to disrupt the operation until some manual or 
automatic crosschecking procedure uncovers the 
error. For example, a valid but improper stock 
number can be substituted on an inventory report. 
The error checking apparatus will not detect it 
through the normal parity error checking but may 
detect it through other procedures of logical selec- 
tion designed for use in an integrated system. 

Once the data is reduced to some form amenable 
to transmission and properly entered into the sys- 
tem, the nature of the accuracy problem changes. 
Now the equipment can be called upon to preserve 
the data integrity. To accomplish this aim, much 
of the equipment designed today has, as a mini- 
mum, character parity checking of some form. 
In addition, level or block parity is used to insure 
against the loss of whole characters in a message. 
Generally, block parity digits are not physically 
part of the recorded media but are signals added 
to the digital information at the point of transmis- 
sion and dropped when the check is satisfactory 
at the terminal point. 

Without extensive discussion which would tend 
to belabor these same points, the output device or 
terminal point of the transmission line must prove 
satisfactory through the same exacting analysis 
and evaluation. Now comes the issue of system bal- 
ance. 


System balance 


Data arriving at the computer site may be in 
batched form (delayed central processing) or in 
random sequence, gathered as it is generated at 
the point of origin (real time). The form would be 
a function of the system requirements. It is im- 
portant that the system integrity be preserved at 
both ends of the transmission line or, more point- 
edly, batched if that is what is wanted for com- 
puter input, or real time input should that be the 
requirement. Both forms are not synonomous in 
the cost sense. Generally real time is the more 
expensive system and the difference is what ac- 
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centuates the importance of balance. The cost of 
real time input connected to a delayed central 
processing data gathering center is money down 
the drain. If the advantage of real time data 
origination warrants the cost then the real time 
process must be preserved throughout the system 
for maximum return on input equipment invest- 
ment. If not, some less expensive non-real time de- 
vice should be used. So much for the input side 
of the system. Next consider the processor itself. 

The number of input trunks, volume of data 
(bits as a function of time) of each trunk and 
the requirement for a specific processing method 
(real time vs. delayed central processing) will tend 
to specify the central processor and auxiliary 
storage devices. A similar problem exists on the 
output side only in reverse. 


The processing method (delayed vs. real time) 
will dictate the balance between the storage re- 
quirements and memory cycle speed. This is a sub- 
ject for separate study and need only be mentioned 
here as a further requirement for system balance 
in the data communications total system concept. 
Now to the output problem. 

Again, the system integrity must be maintained 
if all the component parts and their related costs 
are to be justified. Real time inputs must be proc- 
essed and relayed to the executive points for ac- 
tion with the same sense of immediacy with 
which the data was treated on the input cycle. 
Output data in many cases, however, will differ 
from input data in that output data is generally 
exception data relayed for executive action and 
hence abbreviated. Such being the case, special 
consideration should be given the requirement 
for a close examination of output devices to 
determine which will solve the specific purpose. 
A line printer may be required at one point but 
only a display tube at the other. This again em- 
phasizes the requirement for the balance of the 
device with the. situation. 

It should also be recognized, however, that a 
good communications system is more than just 
point-to-point transmission. Not always will the 
data flow from point of origin to computer site or 
vice versa. Suppose a complex of computers exists 
and the data must flow from one of perhaps five 
sites to any of the other four. Suppose, further, 
that these sites are not always attended at the same 
time. Further, consider that some of the messages 
may have multiple addresses and be of different 
priorities. This imposes an entirely new set of con- 
siderations on the data communications problem. 
The concepts of message routing, intermediate 
storage and switching are introduced. A further 
sophistication is that of unattended operation at 
the terminal points. Though some of these concepts 
appear to be too advanced for present requirements 
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they really are not. They are here today and should 
be used. Computers are being marketed that can 
accept data from a multiple point complex, route, 
edit and store the data according to programs de- 
signed for this purpose. 

The input to these computers can be from a wide 
variety of data originating equipment and like- 


wise the terminal equipment at the destination 
can be equally diverse. 

Up to this point the user’s problem has been 
examined to define those aspects of the operation 
and the hardware which must be analyzed to select 
the optimum system. Now a discussion of the 
problem as viewed by the manufacturer is in order. 


PART Il 


The Equipment Manufacturer Attacks the 
Communication Problem 


By Robert J. Rosen 


THE DEVELOPMENT OF NEW PRODUCTS in electronic 
data processing have been as a direct result of the 
requirements of users. In many cases equipment 
is specified by a user to solve his particular prob- 
lem. The equipment manufacturer may then mod- 
ify the equipment to meet the general requirements 
of other users. In some cases these requirements 
are not specifically known to any particular user, 
in which case, it is the equipment manufacturer 
who has the responsibility to predict these needs 
through careful analysis of industry. It is in this 
manner the manufacturer can compete success- 
fully as well as provide a service to his customers 
when their need becomes apparent (or to help the 
customer detect his problem before it becomes crit- 
ical). 

Much of the initial developmental efforts in a 
new industry are exploratory and consequently 
some lead down blind streets. However, there comes 
a point in this developmental effort where the ob- 
jective can at least be sighted and efforts can 
more precisely be directed toward the ultimate ob- 
jective. We have recently come to that point in the 
solving of integrated data processing system prob- 
lems where development can be focused on spe- 
cific areas. 

The areas on which development must be fo- 
cused to obtain an ultimate problem solution are: 


1. Input/output 


2. Data communication 
3. Data processing 





This problem definition has been somewhat 
similarly divided since the beginning of electronic 
data processing. However, through the self-edu- 
cation process of trial and error, it has become 
more specifically defined and the inter-relation- 
ship of each element upon the other is now more 
clearly understood. Moreover, the equality of im- 
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portance of each element is now realized; whereas, 
formerly, the data processing element was given 
great emphasis. 

Note the importance of data communications in 
the design of any system. It is the connective, the 
adhesive which helps bind components into an 
operating entity. In today’s systems, for the most 
part, the data communication link includes the 
input-output device as an integral part of the 
equipment. By the same token many of today’s 
computers include a data communication connec- 
tive as a part of their input-output structure. 

Data communications equipment can be divided 
into three categories: 


1. Input-output 
2. Transmission 


3. Switching 





Input - output 


Today, input-output equipment includes data 
gathering equipment (such as shop recorders), 
printer, keyboard inputs, etc. The next major de- 
velopment in this area will come as a result of the 
developments in optical character recognition. To 
date the greatest expense in systems has been due 
to the clumsiness of input-output devices. Even the 
present method for preparing turnaround docu- 
ments, which has been so successful, will be expen- 
sive and inefficient compared to the use of optically 
scanned turnaround characters. However, today 
devices for optical character recognition are ex- 
pensive and consequently must be limited to cen- 
tralized use. This means that data must be trans- 
ported to the site of the optical reader where it 
can be transcribed to digital form. This greatly 
limits the flexibility for systems development in 
that centralization is dictated for this operation 
no matter what the other system parameters may 
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indicate. Thus, today’s two most important de- 
velopments in electronic data processing are in di- 
rect opposition — optical character recognition 
pointing in the direction of manual transportation 
to a central location and data communications lead- 
ing to a direct system input and output at the point 
of transaction. 

The resolution to this dilemma will come when 
optical equipment matures producing a resultant 
price reduction. Then, data preparation will be a 
field operation using ordinary typewriters. This 
will be read optically as direct input to a communi- 
cations link. Output from the computer will be 
transmitted to the field location when indicated and 
printed directly. This means that some develop- 
ment effort will be required to produce fast and 
inexpensive printing equipment capable of being 
used in remote field locations. 


Transmission 


From the input and output problem we may next 
focus attention on obtaining the greatest possible 
efficiency from line facilities. The economics of 
system design dictate that we use the least ex- 
pensive combination of terminal equipment and 
line facilities to handle the specified load. To do 
this we must make use of TWX, telegraph lines, 
dialed telephone calls, leased telephone lines, mi- 
crowave, etc., together with the associated equip- 
ment, in any combination to produce the least ex- 
pensive (thus most efficient) system. This requires 
the availability of a wide variety of data trans- 
mission equipments. Today there is relatively little 
equipment available which satisfies the electronic 
data processing communications requirements 
mentioned earlier. Data concentrators and dis- 
pensers are required to forward the data which is 
transmitted over several low-speed facilities to one 
high-speed facility and conversely, to take advan- 
tage of one high volume line cost as opposed to 
several parallel low volume lines. 

Equipment is also required to transmit high 
volumes of data between computer locations. This 
must be relatively low cost on the line terminal 
and must be capable of accepting and producing 
data for high speed computer input and output. 
Some equipment is currently available in this area 
(magnetic tape transmission equipment) and more 
is now becoming available. One of the outgrowths 
of this type of development will be large central 
computation with scattered input-output centers 
using small scale electronic data processing equip- 
ment. 


Switching 


Switching equipment for use in conjunction with 
electronic data processing will have a great many 
functions not now available in switching equip- 
ment. Primarily the equipment will provide for 
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message switching (with some provision for line 
switching). It will meet the standard requirements 
of accuracy control in addition to supplying many 
of its own. Format of data will be checked; if 
errors are detected they will be corrected where 
possible, or if not possible, a retransmission will 
be automatically requested. It will also keep a 
message ledger to keep track of the number of 
messages handled and the time of day they are 
handled. Thus, the switching center of the future 
will assume many functions of the data processor 
of today. 

One of the most important functions of the 
switching center will be to convert data code, speed 
and format. One system currently under develop- 
ment at RCA is capable of accepting one message 
in any code, speed, and format, and transmitting 
from it several messages in a wide variety of codes, 
speeds, and formats. In addition to these functions, 
the switching center will provide a sophisticated 
system of priority as to message type and time 
of receipt. 

Another function of the switching center will be 
to capture and store data for the data processor. 
This will generally be stored in magnetic tape, but 
in some cases will be forwarded at high speed 
directly from a switching center buffer to the 
computer input. 

Incidentally, most of these functions will not 
be restricted to extremely large systems but will 
have models available for moderate volume users. 


Modular concept 


The combination of the aforementioned hard- 
ware will produce resultant systems which have all 
manual data handling activities isolated in the 
remote field activities. Equipment costs, line costs, 
and personnel cost will be defined so that evalua- 
tion, to specify which o. the alternate equipment 
configurations will apply to produce the proper 
cost performance balance, will be a simple matter. 
This is really an extension of today’s modular 
concept in computer design. Just as we can now 
tailor a basic computer system to meet a wide 
variety of stations, different memory sizes and 
peripheral equipment configurations, future inte- 
grated electronic data processing systems will have 
similar modularity with respect to input-output, 
data communications and data processing. 

This brings us back to the “on-line” approach. 
With such components, it is possible to readily 
adjudge the economic feasibility of any particular 
system. For example, savings banks have long been 
interested in direct real time teller access to ac- 
count information. However, requirements of in- 
dividual savings banks will vary greatly. Some of 


‘the varients will be the number of accounts, the 


(continued on next page) 


19 











- It takes 
- only 


-  . 10 SECONDS 


to see the big advantages 





of VPC panels 


Aluminum-light, highly polished, sturdy frame 

Die cast, 20% lighter contoured handle 

Black phenolic sections molded for closer toler- 
ances — minimum wear from wire insertions 
Special screening process makes larger, sharper 
characters 
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number of tellers, the relative location of the vari- 
ous branch banks to the computer location, the 
number of branch banks, etc. With standardized 
modular components, a package can be assembled 
to meet a particular bank’s requirements and a de- 
cision can then be made as to the economic feasi- 
bility of the system. This approach is far different 
from the customized-non-standard approach which 
has been used to date resulting in high costs and 
rigidity for on-line systems. 

It is interesting to attempt to predict a time for 
the implementation of the data communication 
developments mentioned for various size organi- 
zations. It is obvious that the first system will be 
restricted to large users due primarily to cost and 
problem severity. Such systems are now in the 
process of being installed. This may create an im- 
mediate desire on the part of small organizations 
to combine their requirements and thus emulate a 
large user’s requirement. Electronic data proc- 
essing equipment manufacturers are meeting this 
approach by currently offering facilities in the 
form of service centers to solve the data processing 
problems of any user regardless of his size 
(charges are on per transaction basis). Data com- 
munications will place all companies, regardless of 
geographic location, in touch with such centers. 
Common carriers will probably expand their cur- 
rent services to make the previously mentioned 
systems attractive to the small organization. 

Size (thus, processing load) will dictate the posi- 
tion on the time scale upon which individually 
owned integrated data communication—data proc- 
essing systems will become available to any partic- 
ular organization. Large organizations can reap 
the benefits of such systems immediately, with 
smaller companies making use of service centers 
or less sophisticated point-to-point communication. 
Ultimately, truly integrated systems will be avail- 
able for business activities of almost every size. 

Will this type of system development have any 
effect on management and organization of business 
and government? The answer is a strong “yes.” 
In addition to increasing the efficiency of the data 
processing system, these system tools will provide 
sufficient flexibility to give management freedom 
in the shaping of an organization based on the 
best possible and most efficient structure. This 
means a proper balance between organizational 
centralization and decentralization based on the 
most efficient control points. Since people in the 
electronic data processing field have realized that 
computers alone will not provide the total solution 
to their problems, it appears that the future de- 
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FINANCIAL 

Bendix Corporation hitting a high in peacetime sales volume, reports that 
during fiscal year ending September 30, 1960 net income was $26,188,471, or 
$4.88 a share. Sales increases included commercial products as well as missile 
and space equipment. 

Electronic Associates, Inc. declared a five per cent stock dividend in 
December. 


BREAKTHROUGHS 


RCA and Remington Rand were the first two companies to successfully 
interchange COBOL programs. Written for the Univac I and the RCA 501, with 
only slight changes they were usable on both machines. Eleven other manu- 
facturers of data processing systems have under development COBOL compilers 
for 26 makes and models. 

Minneapolis-Honeywell’s Electronic Data Processing Division is the second 
company to announce thin film ready for memory use. (Remington Rand 
announced early in December.) The Minneapolis-Honeywell Aeronautical division 
is designing hardware for special purpose, airborne computers using thin film 
memories. 

Remington Rand Univac Military Department is establishing a new building 
at Roseville, Minn., for the making: of the Univac 490 Real Time System and 
the Univac 1107 Thin Film Memory Computer. 


INTERNATIONAL 


Approval between the United States and Japanese governments makes 
possible technological assistance and licensing agreements between Litton Inter- 
national S. A. (Zurich, Switzerland) and the Kobe Kogyo Corporation of Kobe, 


Japan. 


MILITARY 

When our first spaceman is in orbit he will be followed through space with 
Bendix telemetering for medical data. Project Mercury’s astronaut will be regis- 
tering his pulse, respiration, temperature, physical reactions, and oxygen con- 
sumption (among the 90 measurements to be taken on performance by the capsule 
and the astronaut) and tracking stations will forward the data to the central 
computer at Greenbelt, Maryland. 

Charleston Air Force Base, S. C., is the first to have its own computer for 
streamlining air lift operations of MATS flights to Europe, Africa and the Middle 
East. The IBM 7070 will be used in this prototype program to determine whether 
centralized computer systems can be operated economically at base level through- 
out the Air Force. 

A multimillion dollar contract for the installation and checkout of Air Force 
Titan ICBM and ground equipment at Beale Air Force Base, Marysville, 
California, has been awarded to the RCA Service Company by the Martin 
Company. 

The Bendix-Pacific Division has been awarded a Navy contract of over 
three million dollars for anti-submarine warfare sonar equipment known as 
SQS-23. 

General Precision Inc. now has over a million dollars worth of sub-contracts 
for their Tele-Signal system, which uses 22 channels with 100 words per minute 
per channel capacity—for the USAF Air Communication Modernization 
program (Quick Fix). @ 
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APPLICATION OF THE MONTH 






Mrs. Margaret Wakeman, left, and Miss 
Judith Rapana operate Data-Phone 
equipment at main office of the American 
Savings and Loan Association in Detroit. 
Daily business transactions from eight 
branches are transmitted over regular 
telephone lines to data processing center 
in main office. Data-Phone service pro- 
vides for two-way transmission, a voice 
check by phone, and an error detection 
feature, and has speeded up the associ- 
ation’s data processing operations. 


FAST DATA FLOW 


Savings and loan company hastens accounting 
procedures with Data-Phone and Teledata. 


THE DECISION at American Savings and Loan As- 
sociation to use Data-Phone service came about 
largely because of our growth. Thirteen years ago 


By Alfred L. Deutsch 
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our firm was founded with one small office, three 
employees and less than $100,000 capital. 

By 1954 we had four offices, 16,000 savings ac- 
counts and $21,000,000 capital. We had three 
branch offices, each located from eight to 12 miles 
from our main office, and our employees numbered 
37. 

Our accounting system consisted of dual hand 
posting of pass-books and back office posting of 
the savings ledgers. Dividends were computed 
daily on an anticipated basis and each branch office 
maintained a cash book and general ledger. 

The bookkeeping methods we were using were 
widely used and highly regarded; yet internal 
control was becoming more difficult to maintain 
because of rapidly increasing business, and plans 
for future expansion. In addition, the error factor, 
although not extremely high, we thought could 
be greatly improved. 

We felt the need for more information for an 
effective, competitive operation. The preparation 
of such data was not only difficult but was time 
consuming and costly. 

We knew we had to plan for future expansion 
and that growth was more than adding space and 
more people. 
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We set certain objectives: to improve audit 
control; to be able to absorb growth; to improve 
the efficiency of our personnel and remove the 
drudgery of detailed hand computations and the 
high error potential; to improve service to our 
customers; and to furnish more management data. 

Centralized accounting seemed the best way to 
meet these objectives, and data processing was a 
logical answer to the resulting work volume. With 
high speed equipment we would be able to absorb 
the increasing number of transactions without 
appreciably increasing costs. This would also free 
our people by reducing the bookkeeping, enable 
them to convert to window operators. We also 
wanted our managers to meet our customers and 
devote more attention to their needs rather than 
spending valuable time in the back office. 

We knew that speed with high accuracy poten- 
tial was the type of service our customers wanted 
and deserved. We needed more management data 
for improving our business methods. 

At that time we planned to install a fifth office, 
a good time to give serious consideration to mech- 
anization of our savings operation. 

A small working committee of offices and heads 
of departments directly affected was formed to 
study and direct the installation. Our first prob- 
lem was: Which basic system would serve im- 
mediate needs and be flexible enough for later 
change? 

We decided to adopt the unit system and or- 
dered sufficient window equipment for one office. 
The new equipment was installed, one office at 
a time, so we could study the results and make 
changes to perfect this phase of the system. Later 
we added the tape perforators. 

Passbook posting was done at windows from 
payment or withdrawal tickets on Burroughs Sen- 
simatic 214MA’s and tape perforators. Other re- 
ceipts were coded as to type. All receipts and with- 
drawals were included in the perforated tape. 


Installation procedures 


To summarize our installation procedures: 

1. We installed the unit system; that is, individual 
account records and the customer’s passbook 
were posted at the same time. 

2. Payment tickets were forwarded to the data 
processing center for key punching and the 
account processing program perfected. 

3. We installed tape perforators at each teller’s 
station and perfected this part of the program. 

4. We eliminated the posting of individual ac- 
count records at the window and installed the 
information center. 


The installation period covered about two years 
from the date the first window machine was or- 
dered to the final elimination of bookkeeping at 
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the branches in 1958. During this period each 
step was carefully planned and tested before the 
next step was started. 

But we still had a problem of communication. 
We had selected eight-channel tape because there 
was more space for data and provision for error 
detection, or odd parity check. This error detection 
also allowed more points for accuracy checks. We 
could also obtain more data from the original 
posting. With the field changing so fast, it seemed 
unwise to limit ourselves to using smaller tapes 
which might block improvements later. 

We were using a delivery service for the three 
mechanized branches. This necessitated a night 
crew and was slow and costly. By the time we had 
six offices it cost more than $6,000 a year to truck 
tapes to the main offices in downtown Detroit. 

It was about this time that the Bell Telephone 
Laboratories developed Data-Phone equipment and 
Michigan Bell was putting the high-speed data 
transmission subsets to test. One of their consult- 
ants suggested Data-Phone as a solution for our 
transmission problems. 


New system 


By using the Friden Teledata and the Data- 
Phone digital subsets we could transmit data over 
regular telephone lines. These subsets were in- 
stalled in three branches and the main office, and 
we ordered four more. 

Instead of having to rely on truck tape pickup 
and delivery to the main office, tapes were coming 
in throughout the day. The data processing center 
was able to handle the work load making informa- 
tion available to our branch offices before they 
opened at 9:30 the next morning. And there were 
no delays because of trucks being caught in traffic 
jams. 

We were able to eliminate the night processing 
staff — a thorny personnel problem as few people 
prefer to work at night when they can join the 
day shift. 

We had our headaches, but with the eight- 
channel tape and Data-Phone service we had 
relatively error-free transmission. The equipment 
is geared to stop transmitting when it comes to a 
mis-punch or error. We had a point of control be- 
fore we ever got into the data processing equip- 
ment. 

We also had a two-way transmission and a voice 
check by telephone. Trouble could be located 
quickly in equipment; a test tape could be sent 
through to the main business office or another 
branch to check equipment speedily. Our people 
could use the same telephone associated with the 
transmission equipment for routine business calls 
in emergencies. 

The other branches received subsets and associ- 
ated equipment as it became available. 
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This service speeded up the processing of trans- 
actions despite an increase in volume. 


Operation 


Once a Data-Phone call from a branch office is 
completed and the tape is received at the data 
processing center, it is processed through an IBM 
Tape-to-Card Converter. Then the punched cards 
are sorted, balanced, and with the old balance 
card, are processed to produce up-dated balance 
cards. 

The balance cards show surnames and initials, 
account numbers, last transaction dates, current 
balances and anticipated dividends. 

Daily reports show receipts and disbursements 
for each office, savings transactions for each office, 
closed account reports and other office trans- 
actions. 

Monthly reports list savings tabulations for 
proof of controls and total anticipated dividend 
summary; total receipts and disbursements by 
office and account number; summary total journal 
vouchers by office and account number and the 
general ledger by account number and account 
name showing total cash receipts and disburse- 
ments, total journal debits and credits, and the 
old balance and new balance. 

For basic control, we have daily cash reports 
prepared by branch offices from summary of re- 
ceipt and disbursement tickets; cash reports 
checked to daily receipts and disbursements report 
from data processing department; the general 
ledger posted; and the general ledger controlled 
by data processing equipment. 

All balance cards are on file at our information 
center. Tellers can obtain balances when required 
by telephoning the information center for with- 
drawals over a stipulated amount and for accounts 
to be closed. 

The results show that data processing provides 
greatly improved control over the hand posting 
of passbooks. Auditing is simpler, broader in 
scope and more thorough. 

Also data processing provided for the absorp- 
tion of new growth. We now have nine offices, 
including our main office, and 44,000 savings ac- 
counts. Currently our assets are more than $100,- 
000,000. And American Savings and Loan Associ- 
ation employs 150 people. 

The problems of data transmission have been 
eliminated by our Data-Phone service, which has 
speeded up data processing operations. Data-Phone 
also was the only transmission device which could 
have fitted into our plan of using eight-channel 
tape which furnishes our management with a new 
tool — management data. And we’ve not yet ex- 
hausted the potential uses of management data. 
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IBM SUPPLIES SPECIALIST—uniquely trained to assist you in solving supplies problems 
promptly, efficiently and to your best advantage. 








Specialists can help you 


When it comes to cards, magnetic tapes or 
control panels, the IBM supplies specialists 
know—as few men do—just how to meet your 
needs. IBM supplies specialists are true ex- 
perts...qualified by intensive training in IBM 
schools, plants, and design centers...qualified 
by extensive field experience. 

Equally important, they represent a com- 
pany that is unsurpassed for: 


PROMPT SERVICE—IBM offers you same-day de- 
livery on control panels and magnetic tapes, 
to meet emergency needs. In addition, through 
its nation-wide manufacturing and warehous- 
ing facilities, IBM can service promptly the 
card needs of any customer in America. 


TECHNICAL ASSISTANCE—Through its network of 
Card Design Centers, IBM can assist you in de- 
veloping card designs that will improve card 
handling techniques, reduce card consump- 
tion, and contribute to the economy of your 
data processing operations. As for control 
panels, your IBM specialist can help you profit 
from the ideas and experiences of others who 
have solved problems similar to your own. 


PRODUCT QUALITY—IBM supplies are made to 
precise specifications which have been de- 
veloped over more than 40 years of research, 
testing and performance analysis. 


CUSTOMER EDUCATION—1 hrough IBM’s Customer 
Education Centers as well as through plant 
tours, supplies seminars and informative 
literature, IBM offers you an unsurpassed op- 
portunity to achieve competence in the use 
and care of IBM cards, tapes and panels. 


PRODUCT RESEARCH——To assure you the best sup- 
plies products possible, hundreds of IBM engi- 
neers and technicians work full time to de- 
velop new, improved products and techniques. 


The next time you are in the market for 
punched cards, magnetic tapes, or control 
panels, call your IBM office. Talk to the IBM 
supplies specialist—an expert backed by ex- 
perts—a man whose main job is to improve 
the return on your data processing investment. 


IBM DATA PROCESSING 
® 
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DESIGN ASSISTANCE—you can profit by the 
ideas and experience of others who have suc- 
cessfully solved problems similar to yours. 





IMMEDIATE DELIVERY—control panels deliv- 
ered “off-the-shelf” to meet your emergency 
data processing needs. 


LONGER TAPE LIFE—assured by the unique 
IBM quality control program for new magnetic 
tape, plus an exclusive retest service which 
increases the life of your present tape by 
over 50%. 

























Dreyfack on PERSONNEL —A Monthly Feature 


Hey, What's 


WHAT makes one manager worth 
$6,000 a year, another $25,000? What 
makes one person draw recognition, 
another indifference? What produces 
ships and shoes, sealing wax and 
submarines? What will eventually 
carry men through space to the 
moon, and heaven knows where else? 

Ideas. Brainchildren translated 
into action. 

What makes one installation eco- 
nomical, effective and efficient, an- 
other just blah? That’s right, you 
guessed it. Ideas, or the lack of 
ideas. 

How is the climate in your instal- 
lation with regard to the stimulation 
and follow-up of ideas? 

Search your soul honestly. Do you 
really welcome ideas suggested by 
your subordinates, or do you feel 
that the job should be done one way 
only, your way? 

Unhappily, too many of us, un- 
consciously or not, are credit seek- 
ers. We seem to feel, particularly if 
we supervise other people, that the 
monopoly of not only jurisdiction 
but also ideas, is our just due. Even 
worse, many of us will not admit 
this feeling, even to ourselves. 


A tragic and all too common mis- 
conception on the part of managers 
and supervisors is that when a sub- 
ordinate comes up with a sound 
money-saving idea it somehow de- 
tracts from the prestige and reflects 
on the ability of his superior. 


Nothing could be further from the 
truth. All ideas produced in the de- 
partment reflect on the status and 
competence of the department as a 
unit and of each individual con- 
cerned. Often it is more significant 
if a subordinate rather than the 
manager himself originates the idea. 
Where the climate is; conducive to 
creative thinking, where practical 
ideas are capable of being conceived, 
developed and acted upon, this is to 
the undeniable credit of the depart- 
ment head. 


Be big 


Actually, there is no better way 
for a manager to win the admiration 
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the Big Idea? 


and respect of his own superior, 
than by pointing up an idea origi- 
nated by a subordinate. 

Let’s imagine a data processing 
manager saying to his boss: “Here’s 
an idea for card handling that Jim 
Dooley came up with this morning. 
We sat down together and figured 
we could save the company $25 a 
month if we put it into effect.” 

This statement alone paints a re- 
vealing picture with regard to the 
manager’s character. It shows him 
as being sensitive to the need of 
his subordinates for recognition. It 
points him up as a man not inter- 
ested primarily in hogging all credit 
for himself, but shows a willingness 
to apportion credit to others where 
it has been earned. It further por- 
trays him as a man capable of stim- 
ulating the thought of others, and 
of working together with his staff to 
help develop ideas and put them into 
action. 

In the eyes of top management 
this is a man who is ready to move 
on to greater things and larger re- 
sponsibilities. The vital need today 
is not so much for work producers 
as it is for idea producers. 

Proof of this lies in the fact that 
leading firms recognize the impor- 
tance of creating on-the-job climate 
conducive to idea stimulation on all 
levels. Companies like IBM, Ameri- 
can Cyanamid, Philco, Equitable 
Life and countless others have de- 
vised highly effective suggestion sys- 
tems with this in mind. 


Welcome new ideas 

Ideas mean dollars; stimulating 
them makes sense. 

Let’s take one man and one idea 
in one installation as a case in point. 
Nick Lutz is a punched card oper- 
ator. He has a fine head on his 
shoulders, and that’s good because 
it would look out of place anywhere 
else. But kidding aside, Nick’s hard- 
working and ambitious. Some day 
he wants to be more than just a 
button pusher. 

He’s been wondering, for example, 
why sick leave should be computed 
manually when most of the needed 


information already exists in punched 
card form. 

One day he sat down at a desk 
and applied the business end of a 
pencil to his reasoning. He came up 
with two machine hours in place of 
the eight manual hours per week. 
The idea looked good, but he was 
reluctant to present it. For one thing 
there was a sharp systems depart- 
ment in operation, not to mention a 
highly competent manager and 
assistant. Who was he to tell these 
experts how to run the railroad? 

Then Nick remembered something 
his boss once said: “If production 
is our bread and butter, ideas are 
the gravy. They’re always welcome.” 

So Nick outlined his idea and 
turned it in. Now, without realizing 
it himself, Nick was at a critical 
turn in his life. Cold rejection, or 
indifference, could have closed the 
door of his mind with regard to fu- 
ture suggestions. The right recep- 
tion could serve as a definite stimu- 
lant. 

After seeing the suggestion, Nick’s 
supervisor called him to his desk. 
“Sit down, Nick. This idea has 
merit. I’d like to discuss it with you 
in more detail.” 

Nick felt better already. 

“Of course, we’ll have to check it 
out with Systems,” he was told. 
“They may come up with some ob- 
jection I can’t see at the moment. 
But however it turns out I want 
to thank you for your effort. You’ve 
done a nice job on it and I’m going 
to say this in my report to Person- 
nel. In the meantime, sit tight. I’ll 
get you an answer as soon as | can.” 

Whether or not Nick’s idea was 
actually adopted is immaterial. 
What’s important is that it was 
given the proper reception. It was 
considered and discussed with an 
open mind; it was made welcome. 
Nick was praised for his effort; a 
fast follow-up was promised. 

Obviously, in Nick’s department 
the climate for idea stimulation is 
sunny. How’s the climate in your 
department? If you see clouds on 
the horizon disperse them at once. 

Ideas are the springboards of 
progress and growth. It’s your busi- 
ness and moral obligation to keep 
them percolating. @ 
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CAUGHT! a mailing error right at the scene 


It is so reassuring to be able to count on the 

Phillipsburg Inserter’s deadly accurate detection 

system to instantly catch and pinpoint a double- 

feed or an omission. Big and relatively small 

mailers are achieving faster and economical 

mailings with the Phillipsburg Inserter. Nothing 
escapes the Phillipsburg Inserter...no lost manhours, no costly 
space to accommodate large temporary or drafted crews, no missed 
mailing deadlines and no chance of embarrassing mailing errors 
caught by the receiver. There are so many mailing advantages and 
conveniences with a Phillipsburg Inserter! 
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Write for complete information on the 
mailing advantages and conveniences 
of a Phillipsburg Inserter. 


FINER PRODUCTS THROUGH IMAGINATION 


Bell & Howell Company 


14 East Jackson Boulevard 
Chicago 4, Illinois 
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THE URBAN STUDIES PROGRAM had its origins in 
1953, when a small group of social scientists at the 
University of North Carolina met to explore related 
teaching and research interests in urban studies and 
undertook to catalogue individual interests in the 
field as a basis for instituting a continuing group 
association and activity. During the ensuing year, 
the subsequently enlarged committee developed a 
memorandum outlining a program of research in 
urban processes and urban development. Through 
a faculty seminar activity, specific project areas 
were defined over the next two-year period. In April, 
1957, $350,000 from a Ford Foundation grant 
assured a five-year research activity. The program 
is now functioning under a series of small grants 
and contracts. 











THE URBAN STUDIES PROGRAM at the University of 
North Carolina has received valuable aid in proc- 
essing research data from the University’s Com- 
putation Center and its Univac 1105. Marking the 
end of the third year of intensive activity under a 
Ford Foundation grant made in the spring of 1957, 
the Urban Studies Program of the Institute for 
Research in Social Science is winding up some 15 
major studies of an exploratory nature, the results 
of which are to be summarized in a symposium 
volume entitled Urban Growth Dynamics. 

The locale for the research presently being sum- 
marized is the Piedmont Industrial Crescent which 
is the area containing the beadlike string of cities 
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located along the mainline transportation corridor 
connecting the industrializing Southeast with the 
industrialized Northeast. The impact of urbani- 
zation in this area has been studied within the 
framework of four categories of leading questions, 
namely: 

1. What are the economic characteristics of the 
Piedmont Industrial Crescent — the industrial 
makeup, the employment structure, the labor 
mobility patterns, the relationships between in- 
dustry and agriculture? What is the growth 
potential of this region? 

2. What are the socio-political variables that im- 
pinge on urban development and affect the 
extent to which this potential can be realized. 
What are the patterns of community leadership 
and how do leaders reach decisions on prob- 
lems and issues of urban growth and economic 
development? To what extent does the grass 
roots citizenry participate in efforts to deal 
with these problems and issues? 

3. What are the cultural and social implications of 
urbanization for living patterns? To what ex- 
tent do newcomers get assimilated into the com- 
munity and become active in civic affairs? Do 
their attitudes differ from those of oldtimers? 
What are the satisfactions and irritations with 
the community — with respect to social inter- 
action, job aspirations, the physical surround- 
ings? 


4. What are the physical features of the urban- 


izing Crescent? How have these changed under 
the impact of growth? What problems do they 
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represent? What kinds of choices are open to 
the metropolitan-like clusters and what kinds 
of decisions can be made now and in the future 
which would minimize problems and maximize 
opportunities for achieving any chosen ap- 
proach? 

Research which delves into questions of these 
kinds must also look to fundamental research to 
give it a sound theoretical orientation. Thus, while 
the Urban Studies Program is addressing itself 
to specific aspects and a series of problems con- 
fronting the region, it is also engaging in work of 
a more basic nature which may have general ap- 
plication wherever urban problems are under 
study. 

In each of the four categories of questions and 
in several aspects of the program Univac has pro- 
vided some help, either in data processing or prob- 
lem-solving. In particular, heavy reliance on the 
1105 was essential to the completion of the em- 
ployment structure, executive leadership and met- 
ropolitan development studies. The types of data 
input have varied from county employment figures 
and census material to coded land use variables 
and survey responses of interviewed executives. 
Analytical procedures have included multiple and 
partial correlation, analysis of variance, allocation 
vectors and curve fitting. Programming has been 
done primarily by doctoral students and senior 

















By Fern Eschliman Ashby 


“A STUDY OF METROPOLITAN MEASURE” was done for 
Dr. George Lee Simpson, Jr., Professor of Sociol- 
ogy at the University of North Carolina, as part 
of his larger study of change in the South, 1930-60. 
It consists of updating and extending to a national 
basis the ranking of cities by metropolitan func- 
tion as first conceived by Rupert B. Vance and 
Sara Smith.' 

Since the urban movement is one of several 
basic developments in the South during this period, 
the comparison of metropolitan function rendered 
by cities of the South with other cities of the re- 
gion as well as with cities outside the region is of 





1“Metropolitan Dominance and Integration,” Chapter 6, 
page 128 of ~~ B. Vance and Nicholas J. Demerath 
(Editors) The Urban South (Chapel Hill: The University 
of North Carolina Press, 1954). 
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Metropolitan Measure 


researchers, with the advice of the Computation 
Center. IT, NUIT, and USE languages have been 
used in executing the programs, which have also in- 
cluded subroutines previously worked out at the 
Center. 

One of the 1105 programs is serving as a “guinea 
pig” project for the Computation Center and the 
Institute for Research in Social Science. This is 
the Land Development Study, which is concerned 
with the identification and measurement of factors 
which affect significantly the directions, amount 
and intensity of land development in response to 
growth pressures. In the test demonstration, the 
normal and deviant patterns of land development 
are being examined, using a circular normal dis- 
tribution (reminiscent of the “concentric zone 
theory”). By multiple correlation, the statistical 
significance of such factors as terrain, character 
of use, urban blight, racial occupancy, highway 
accessibility, availability or absence of such public 
facilities and services as water, sewerage, fire pro- 
tection, city schools, zoning, etc., is being examined 
in an effort to explain deviations from the expected 
pattern. The long-range aim is to develop a family 
of estimating equations which would permit fore- 
casting future land development patterns, based on 
a range of choices of public and private policies 
and other land priming actions such as industrial 
development and highway location. s 
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utmost importance. Since the metropolitan influ- 
ence of a city extends beyond its corporation 
limits, an attempt was made to compare metro- 
politan function for the 172 standard metropolitan 
areas as of 1950. Following Vance and Smith, for 
each standard metropolitan area data were col- 
lected for six characteristics. The first three, 
wholesale sales, number of branch offices, and 
business service receipts were given double weight; 
weighted singly were retail sales, value added by 
manufacture, and bank debits. 

Retail sales and value added by manufacture 
for 1954 were readily available in the County and 
City Data Book, 1956. The 1954 Census of Business 
was used for wholesale sales? and business service 





2Sales of Merchant Wholesalers and Manufacturers’ Sales 
Representatives were used, as they are the only wholesale 
sales measures available for most areas. For a few areas, 
estimates had to be made. 
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receipts. Bank debits by city within Federal Re- 
serve region were available as tabulated by the 
Board of Governors of the Federal Reserve Sys- 
tem.’ For this tabulation as well as for number of 
branch offices, cities and towns had to be placed 
within standard metropolitan areas which consist 
of counties or groups of adjacent counties. The 
most laborious task was tabulation of the number 
of branch offices. From Fortune’s list of 500 larg- 
est industrials in 1956, the top 100 corporations 
were chosen. For each of these were listed all 
subsidiaries from Thomas’s Register of American 
Manufacturers, 1956, Volume IV. For each of the 
100 industrial corporations and all of their listed 
subsidiaries were tabulated the branch offices by 
city. Finally each city was assigned to the proper 
standard metropolitan area. 


Scoring metropolitan areas 


In order to “measure” metropolitan function, for 
each of the six characteristics there were computed 
the arithmetic mean and the standard deviation for 
the group of areas. The standard score (referred 
to by Vance and Smith as the z-score) was then 
computed for each area. This was done by subtract- 
ing the mean characteristic for all areas from the 
characteristic for the particular area, then divid- 
ing the difference by the standard deviation for 
the characteristic. 

Thus were obtained six standard scores for each 
standard metropolitan area. The weighted score 
for each area was then computed. This was accom- 
plished by adding the sum of the three standard 
scores (retail sales, value added by manufacture, 
and bank debits) weighted singly to the sum of three 
standard scores (wholesale sales, number of branch 
offices, and business service receipts) weighted 
doubly, and then dividing the resulting total sum 
by six. To facilitate comparison all the scores were 
made positive by adding to each scure the smallest 
positive constant whose absolute value was larger 
than the absolute value of the smallest of all scores. 

The programming of Metropolitan Measure was 
carried out in the NUIT System of automatic pro- 
gramming as implemented by the University of 
North Carolina Research Computation Center. 
This is a system of automatic programming which 
incorporates the Univac 1105 IT Compiler. Repeti- 
tive segments of the program were executed by 
iteration statements. Data were identified by means 
of fixed point variables with composite subscript, 
the sum of the measure index and the standard 
metropolitan area index. Data input was by means 
of punched paper tape with consecutive storage 





3Bank Debits to Demand Deposit Accounts Except Inter- 
bank and Government Accounts, 1958. 
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for each set of characteristics. The NUIT pro- 
gram, of course, was punched on IBM cards, one 
statement per card. Running time was five minutes. 


Weighted scores 


The resulting weighted positive standard scores 
constitute a useful tool for ranking standard metro- 
politan areas by metropolitan function as is shown 
by a tabulation of the ten highest scores: 


Standard Metropolitan Area Weighted, Positive Standard Score 


1. New York-Northeastern New Jersey 16.76 
Chicago 7.51 
Los Angeles-Long Beach 4.62 
Detroit 4.01 
Philadelphia 3.63 


San Francisco 3.07 
Boston 2.84 
. Cleveland 2.69 
St. Louis 2.45 
Pittsburgh 2.44 


SLenonewn 


_ 





Scores for the next 21 areas ranged from 1.91 
for Minneapolis-St. Paul to 1.02 for Louisville, 
Kentucky. The scores for the lowest 65 areas were 
compacted into the interval from 0.60 down to 0.52. 


The areas of the Southeast and Southwest with 
the highest scores were: 


Standard Metropolitan Area 

(With United States Rank) Weighted, Positive Standard Score 

13. Houston 1.78 

15. Atlanta 1.68 
. Dallas - 1.58 
. New Orleans 1.24 
. Memphis 1.11 
. Charlotte 1.09 
. Birmingham 1.07 
. Louisville 1.02 
. Miami 0.94 
. Tulsa 0.94 
. Richmond 0.87 
. Oklahoma City 0.85 
. Jacksonville 0.83 
. Nashville 0.82 
. Fort Worth 0.80 





The study will be updated using data from the 
most recent Censuses of Business and Manufac- 
tures. It will be extended to those cities which 
were newly classified as central cities of Standard 
Metropolitan Areas of the 1960 Census of Popula- 
tion. In addition the program will be altered to 
compute a standard score for population for each 
area. This will enable comparison of ranks of posi- 
tive population scores with those of weighted posi- 
tive standard scores. g 
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304 provides a world-wide picture of 


each Marine Corps Unit, including each 
Marine’s training experience, and know!l- 
edge of foreign languages. 


304 streamlines 1,000,000 personnel 


changes annually. Reads 2,000 punched 
cards a minute. Prints reports at speed 
equivalent to 290 typists. 





The U.S. Marine Corps uses three National 304 Electronic Data Processing Systems: 
Washington, D.C.—Camp Pendleton, California—Camp Lejeune, North Carolina. 


The National 304 simplifies person- 
nel control... reduces the time re- 
quired to prepare reports . . . and 
provides the U.S. Marine Corps with 
more information—quicker—and 
more complete. 

If you were a Marine, your com- 
plete profile would consist of approx- 
imately 150 items of information . . . 
filed on less than two inches of mag- 
netic tape. Complete Marine Corps 
personnel records, covering 475,000 
men, regular and reserve, can be 
stored on 20 reels of tape—a space 
no larger than a suitcase. 


The National 304, designed for 
high-volume business activity, is now 
being applied to all kinds of business 
—industry, finance, retail, and gov- 
ernment. 

It will pay you to evaluate this 
modern electronic system in the light 
of your specific requirements . . . its 
superior punched paper tape and 
card reading ability . . . its “building 
block” design ...its simplified pro- 
gramming techniques. 

For complete information, contact 
the Electronic Sales Division in 
Dayton, Ohio. 


THE NATIONAL CASH REGISTER COMPANY, Dayton 9, Ohio 


1039 OFFICES IN 121 COUNTRIES + 76 YEARS OF HELPING BUSINESS SAVE MONEY 
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304 helps prepare budgets, allotment 


checks, training requirements, and will 
perform other record-keeping tasks. 


304 uses only 27 operating personnel 


to control 475,000 records—saving hun- 
dreds of thousands of dollars annually. 


Sbaltional 


ELECTRONIC DATA PROCESSING 


ADDING MACHINES ~CASH REGISTERS 


ACCOUNTING MACHINES+NCR PAPER 





Circle no. 11 on reader service card. 
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By Dr. Pauline Keeney 


THE COOPERATIVE REGIONAL RESEARCH PROJECT un- 
dertaken by the home economists of six Southern 
states with the assistance of the United States 
Department of Agriculture is determining the 
relation of selected fiber properties of raw cotton 
to product quality and end-product performance. 

Four types of cotton similar in length, strength 
and fineness but differing in fiber elongation were 
made into sheets. These sheets are used in women’s 
dormitories of selected colleges of four participat- 
ing states, laundered by commercial launderies, 
and withdrawn at stated intervals for many labo- 
ratory tests. Among the tests to determine service- 
ability are breaking strength and elongation, tear- 
ing strength, abrasion, dimensional change, stiff- 
ness, and wrinkle recovery. 


Laboratory tests analyzed 


The Univac 1105 at the Consolidated University 
Computation Center at Chapel Hill has been used 
in the statistical analysis of the data from labora- 
tory tésts performed after 0, 5, 15, 30, 45, and 60 
intervals of use and laundering. This consists of 
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Textile Research 


the analysis of variance of the means of each test 

by the use of four designs: 

1. Analysis of results at each individual launder- 
ing interval for each station. 

2. A combined analysis for each state over all 
completed launderings. 

3. A combined analysis for each laundering inter- 
val over all states. 

4. A combined analysis of all states over all laun- 
dering intervals. 

Translating these designs into programs for the 
IT compiler has been an unusual and worthwhile 
experience for the graduate students in home eco- 
nomics at the Woman’s College of the University 
of North Carolina, Greensboro. Interest in this ex- 
perience is shared by the home economists in the 
six participating states and also by research groups 
in other sections of the United States. 

Being able to apply the programs as data is com- 
pleted over the two-year period to be devoted to 
testing and analysis of data will assure a standard- 
ized method of data analysis. It would take addi- 
tional programs to calculate the time and money 
that will be saved in freeing research personnel 
from hours at calculators by a few minutes’ use 
of the computer. @ 
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Now ...in quantity production to meet industry demands... from stock! The much desired “001” .. . 
functional . . . economical . . . highly useful auxiliary punch for punching numerical data into tab cards. 
Sized for convenient, personalized use... fits readily on your desk or at the computor console. Ideal 
for the programmer. Use it to replace damaged cards... to make immediate corrections or additions 
without need to disturb normal keypunch routine. Light in weight too...easily carried from one 
location to another. Neat. Has self-contained chip box. 


Numerical keyboard has 14 keys, one for each of the 12 vertical punching positions plus space and 
release keys. Tab stop and quick release features facilitate punching operations. Alphabetic or mul- 
tiple punching can be accomplished without back spacing. General operation is very simple, does not 


require special instructions. 


“001” is of the very highest quality—precision built of finest material for years of trouble-free service. 
Every “001” is unconditionally guaranteed against mechanical defects. 


OTHER NEW PWi PRODUCTS... 





New! Highly effective PWI Filters. Two models: 
Delta Filter designed for use with DPM electro- 
mechanical equipment. Gamma filter for equip- 
ment using vacuum tubes or transistors. A 
combination of elements...not merely simple 
diodes. Write for data sheet . . . prices. 


}> W Panels Wires Incorporated 
213 East Grand Avenue, South San Francisco, California 
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Now available: PWI 
Model 609 Control 


A complete line of Panels for the new 
self-contacting control Model A1 and B1 solid- 
panels and wires state computers. 





Send today for the free 12-page handy booklet, “Wire complements . . .” 
£ PWI Panels, Wires Incorporated. P 
213 East Grand Ave. South San Francisco, California 


Gentlemen: Please send me FREE 12 page booklet, “Pocket 
Guide for self-contacting wire complements.” 
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IN OUR LAST COLUMN we discussed 
how business forms stocks could 
suddenly dwindle past the danger 
point despite good inventory control 
practices. This time we’ll talk about 
several popular methods of inven- 
tory control. 

Where forms are stocked at a cen- 
tral location, either inside or out- 
side the company, you have your best 
examples of controlled inventory. 
Usually, these stocks are large 
enough to warrant full-time record 
keeping. Whether your stationery 
storeroom or your printer stocks 
them, chances are someone is main- 
taining a perpetual inventory sys- 
tem whereby automatic minimum 
supplies for each form are estab- 
lished and red flagged on a ledger 
card. This enables the posting clerk 
to notice that the stock is getting 
down to the re-order point, as he 
makes his entries. That red signal 
starts the traveling requisition on 
its way through forms control to 
the purchasing department. A most 
important point to bear in mind in 
such a system is lead time. How 
long will it take before the new stock 
is actually on the shelf? No one 
should attempt to set one common re- 
order point, at say, a one or two 
months’ supply. Some forms may 
take up to four or five months to ar- 
rive, because of such factors as com- 
plex construction, possible last min- 
ute design changes and so-called 
“normal” delivery for that type of 
form. 

A simpler method is to discard 
posting to perpetual inventory cards 
and merely stick a pink slip between 
the packages of forms at your nor- 
mal re-order point. The idea being 
that the stock clerk will notice this 
when he pulls out the forms that 
hold it in place. If that warning 
slip happens to be a copy of the last 
purchase order for that form, so 
much the better. You’ve got the specs, 
date of order and last price at your 
fingertips. This system has a couple 
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Marien on FORMS —A Monthly Feature 


Inventory Control of Business Forms 


of flaws, however. The stock can be 
shifted, or someone will draw forms 
from the wrong stack, or the slip 
can fall out, and so on. 


Outside control 


Many large companies leave their 
stock forms problems to an outside 
printer. It saves space, posting, han- 
dling, and sometimes even money, if 
done properly. For example, at least 
one large printer of whom we know 
is equipped to handle most of a com- 
pany’s “stock forms.” He’ll ship 
either on release order or by prear- 
ranged scheduling of shipments to 
all locations on a quarterly or semi- 
annual basis. Cards are punched for 
each form, by the printer, and a 
packet of these goes to each location 
ordering forms. There the amounts 
needed for a three or six months’ 
supply are filled in and the cards 
are returned. The printer then makes 
his shipments to the locations, based 
on those quantities. 


Billing, broken down by order 
point, is sent either to the recipient 
or to a central point. If handled in 
the latter manner it can really sim- 
plify your accounts payable prob- 
lem, as the one bill can be paid by 
one check. Postings of inter-divisional 
charges are also facilitated. In brief, 
the brunt of the paperwork is done 
outside your company. Naturally, 
the printers are responsible for in- 
ventories, but as _ re-stock orders 
mean more business, this is one 
area to which they pay special at- 
tention. 


Another type of form that pre- 
sents an inventory problem is the 
continuous stock tabulating form. 
Now, fortunately, there are printers 
who maintain large supplies of these 
specialty forms in big city ware- 
houses and are equipped to make 
same-day delivery, if necessary. This 
type of service will become increas- 
ingly popular in the near future as 
data processing installations con- 
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tinue to spring up in every com- 
pany, for they consume prodigious 
quantities of this kind of form. 


Non-stock forms 


Lastly, what of the non-stock 
forms? These are the kind ordered 
for use by only one department. They 
receive the entire supply. This leads 
to inventory crises all over the com- 
pany. It’s the most vulnerable area 
of stock control you have. Indeed, 
does anyone really have responsibil- 
ity for watching inventory levels in 
those cases? Rarely — if ever! 

As for an answer, we believe the 
forms control department should at- 
tempt to fill the void here by setting 
up their own files so that the user 
will be automatically notified, by a 
given time, to check his forms sup- 
ply and notify them if it’s at the 
re-order point. In this way, someone 
is needled into looking at the stock 
and your chances of running out are 
greatly reduced. B 
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“IT'S REALLY QUITE SIMPLE. THE HOLES IN 
THE CARDS MOVE SOME THING-A-MABOBS 
WHICH SETS UP A DOJIGGER THAT DOES 
SOMETHING TO EIGHT LEGS ON A PLATTER.” 
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Farrington Optical Scanners on the Job 


UTILITY COMPANY CUTS COSTS WITH MACHINE THAT READS DATA 
FROM CUSTOMERS’ BILL STUBS 





When you send in your electric bill with payment, By eliminating time-consuming and laborious manual 
a machine may be waiting to read it and to translate punching, the Farrington Scanner makes possible such high- 
what it says into computer language. Atlantic City speed, high-accuracy cash accounting systems. You'll find it 
~ Electric Company already uses a Farrington Optical also being used for Insurance Premium Cash Accounting 
Scanner for this purpose. and for Subscription Promotion Entry. 
: Here’s how it works: bill stubs are run through the The versatility of Optical Scanning permits almost un- 
Scanner (also known as the EYE) at the rate of 240 a minute. limited applications. You can build an entirely new system 
; The Scanner reads each account number and the amount around it. Or, if your present system uses three or more 
paid. It instantly converts this “people language” into operators who read and punch, chances are that you can 
“machine language” (computer tape, punched cards or mag- profitably use an Optical Scanner right now. Only Farrington 
netic tape). has the experience to go with it. 






FARRINGTON: 


For further information, write Farrington Electronics Inc., Needham Heights 94, Massachusetts 


Circle no. 14 on reader service card. 
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(This is the concluding article of a 
two-part series on magnetic ink 
character recognition and optical 
scanning. The first article appeared 
in the January Issue.) 


OPTICAL CHARACTER RECOGNITION 
EQUIPMENT has the ability to read 
alphabetic and numeric characters 
which have been printed in ordinary 
ink. The printing medium may be 
machines found in any business of- 
fice from typewriters to tabulators, 
from adding machines to high-speed 
printers. 

An oversimplified explanation of 
how optical scanning is accomplished 
is this: 

Reading by optical scanning is ac- 
complished by flooding light on a 
document as it passes a reading 
station. The light images created are 
projected on a grid wherein char- 
acters are distinguished, one from 
the other, by their main lines in the 
various zones of the grid. 

The type fonts which may be rec- 
ognized optically generally are styl- 
ized by each manufacturer. They 
are not so stylized, however, that 
they are difficult for the human eye 
to distinguish. The purpose of styliz- 
ing, of course, is to create character 
images distinctive enough to allow 
the scanning equipment to recognize 
each character without danger of 
misreading. 

Stylizing of characters, however, is 
not a prerequisite of optical scan- 
ning. Successful systems are in use 
which scan ordinary type fonts such 
as are standard on typewriters and 
tabulators. New equipment, recent- 
ly announced, is designed to recog- 
nize certain conventional type fonts 
that are commonplace. 

One of the dangers in scanning, 
particularly where ordinary type 
fonts are involved, is the danger of 
substitution; this is the erroneous 
“recognition” of one character for 
another. With stylized characters 
the danger of substitution is mini- 
mized, but it becomes necessary to 
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convert the type on every piece of 
equipment in the system to that 
which the scanner will accept. In 
addition, as more and more perfec- 
tion is required of the characters, 
more and more rejects will be gen- 
erated. Actually, equipment can be 
designed that would never misread a 
character. Unfortunately, the reject 
rate would, in all probability, be so 
high as to negate the value of the 
scanning system. 


Recognition standards 


Recognition criteria in scanning 
systems are set to recognize charac- 
ters of even poor quality up to the 
point that there is danger of sub- 
stitution of one character for an- 
other. When this point is reached, 
the offending document is rejected 
for manual examination. The use of 
a check digit, especially where 
conventional type fonts are being 
scanned, is recommended. The check 
digit provides a means for verifica- 
tion of reading and importantly, 
provides the clue whereby a missing 
or obliterated character may be re- 
generated automatically. 

The areas for application of op- 
tical scanning techniques appear to 
be boundless. As time goes on, user 
experience will grow and the tech- 
nological state of the art will be 
much more advanced. Systems will 
be “bent” in order to be compatible 
with the requirements of optical 
scanning. 

The secret of optical scanning lies 
in control of printing. Virtually any 
situation in which you control the 
printing of documents at the source 
is susceptible to optical scanning. 
If you can control the physical di- 
mensions of the document, the posi- 
tioning of the data on the face of 
the document, and the actual print- 
ing of data—be it by typewriter, 
plate imprinter, line printer or what- 
ever — you have satisfied the pri- 
mary requirement for effective use 
of optical scanning. 
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Credit card systems using plastic 
plate imprinters are obvious candi- 
dates for optical scanning. Oil com- 
panies, in fact, have used optical 
scanning for several years for their 
credit card operations. Companies 
with large accounts receivable opera- 
tions are bound to benefit. Customer 
payments can be credited automati- 
cally by reading the stubs returned 
by customers with their payments. 
It takes but a little imagination to 
conjure up myriad situations in 
which optical scanning may play a 
significant role. 


Flexibility of optical scanning 


Let’s sum up some of the advan- 
tages and disadvantages of optical 
scanning. One big advantage is the 
flexibility inherent to optical scan- 
ning as opposed to the rigidity of 
MICR. Optical scanning can read 
a variety of type fonts (not all at 
once) printed in any type of ink. 
Virtually any equipment capable of 
printing characters can be the print- 
ing medium. This means that docu- 
ment preparation at numerous points 
of origin (gas stations, for instance) 
is economical and practicable. For 
these reasons the recirculating docu- 
ments of accounts receivable systems 
and plastic plate imprinting systems 
are feasible with optical scanning. 
This type of system is not feasible 
with MICR because the printing 
must be in magnetic ink and must 
be of a quality which only profes- 
sional printing methods are likely 
to attain. 

Another advantage of optical scan- 
ning is the ability to recognize both 
alphabetic and numeric characters 
while retaining a type font easily 
distinguishable to the human eye. 
MICR has been developed in numer- 
als only, with general acceptance of 
the fact that development of alpha- 
merical systems is impractical. 


One of the disadvantages of opti- 
cal scanning is the fact that the re- 
ject rate is higher than under MICR. 
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This is so because the rigid control 
of printing under MICR systems 
ensures a low reject rate. However, 
the most important disadvantage is 
probably this. Optical scanners are 
affected by overprinting, smudges, 
or marks which may become super- 
imposed over the reading areas of 
the document. This may cause re- 
jects and at times substitution of 
one character for another. Magnetic 
systems are perfectly safe in this 
regard because they respond only to 
the magnetic ink and the magnetic 
qualities are not affected by over- 
printing and the like. 

The leading manufacturer of op- 
tical scanning equipment continues 
to be Farrington Electronics which 
acquired Intelligent Machines Re- 
search Corporation, inventor of the 
“EYE”. The “EYE” is the name of 
the optical scanning equipment mar- 
keted by Farrington and in success- 
ful use in a growing number of com- 
mercial installations. At this writing 
probably the only commercial opti- 
cal scanning installations are those 
by Farrington. However, others are 
entering this lucrative field. Re- 
cently, IBM announced the 1418 op- 
tical character reader capable of 
reading 407 type characters, 1403 
characters and IBM typewriter char- 
acters. The 1418 links optical scan- 
ning directly to a computer without 
the intermediate stage of tape or 
cards. Remington Rand announced 
the Optical Scanning Punch which 
reads marks on a 90 column card and 
punches the values into that card. 

General Electric, National Cash 
and RCA are at least some of the 
other industry giants reputed to be 
close to making announcements of 
optical scanning systems. 

The future of optical scanning 
seems to be assured. Today we are 
at the threshold of the great ex- 
pansion destined for optical scan- 
ning. There is great promise that 
the problem of automating computer 
input finally has been solved. In 
the foreseeable future, optical scan- 
ning can expand to any data proc- 
essing area where you have control 
over the source of printing. With 
this control, expansion over the 
next ten years will come to the ex- 
tent that characters of different 
fonts (even handwriting is a possi- 
bility) can be recognized. 


Future developments 
Key punching will give way to 
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optical scanning in situations where 
intra-company or recirculating docu- 
ments are used. Key punching will 
prevail where interchange of docu- 
ments between companies is involved 
because of the varied shape, format, 
and type font of documents. Even 
here, however, the possibilities are 
that the future will see determined 
efforts to standardize documents, es- 
pecially within industries. Industry 
associations and others, such as the 
Office Equipment Manufacturers In- 
stitute, may be expected to make 
real strides toward standardization. 
Certainly more and more standardi- 
zation of type will come about. This 
fact alone will accelerate the growth 
and applicability of optical scanning. 

In terms of real “futures” for op- 
tical scanning, the ability to read 
handwritten characters is paramount 
in people’s minds. Hand printing is 
in the laboratory stage but techni- 
cally there is nothing to prevent its 
development. Handwriting is also in 
the “lab” and one can only look to 
the future with optimism that this 
ultimate barrier will be levelled. 

The conclusion at this juncture is 
that there is a place in data process- 
ing for both MICR systems and 
Optical Character Recognition sys- 
tems: For the former a _ limited 
place but nevertheless an important 
one (in banking particularly); for 
the latter an unlimited potential full 
of dramatic possibilities. 

Finally, a word of caution. In 
adopting these equipments to a par- 
ticular situation, remember that the 
system concept must apply. As al- 
ways, it is necessary to analyze 
every step in the system to be sure 
that we are building on a solid foun- 
dation. Specifically, the input to the 
optical scanning (or MICR) equip- 
ment will be no better than the 
source. If characters are not read- 
able, not properly printed, not prop- 
erly positioned, then the equipment 
cannot read properly and loss of data 
will result. 

Control of the source and quality 
of printing is ultra-important! Once 
this is achieved, the equipment will 
take over and do an effective job. 

The big fear is that people will 
look on these machines as the pana- 
cea for a troubled data processing 
world. As the poet said, “Now that 
we have equipment that can see, 
let’s go into it with our eyes wide 


open!” @ 
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No need for annoying piles of paper 
tapes, numerous envelopes or jumbled 
drawers with this handy rack that 
always holds your tapes to proper 
tension. Tapes can easily be hung 
or removed from the rack with the 
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MICROWAVE SYSTEM 


Radio Corporation of America has 
just completed the installation of 
microwave equipment which forms 
the first leg of what will be a na- 
tionwide Western Union network. 

Two parallel radio frequency cir- 
cuits now are carrying message and 
video band information from the 
Santa Barbara area to the Sunny- 
vale area, a distance of about 250 
miles. This is the initial section of 
the proposed 3,700-mile microwave 
system which will provide split-sec- 
ond communications between major 
east, middle west and far western 
cities. Two hundred and twenty-six 
relay stations are scheduled for in- 
stallation during 1961-62. 

The system will have a capacity 
of transmitting information at the 
rate of almost two and a half million 
words a minute, and will provide 
broadband microwave facilities for 
handling data, alternate record-voice, 
facsimile, telegraph, TV and other 
communications services. 

The RCA MM-600-A6 microwave 
equipment is designed to comply with 
performance standards of radio fre- 
quency channel capacity of 600 fre- 
quency-division multiplex voice cir- 
cuits. One radio frequency channel 
will provide up to six megacycles 
band width for high speed data or 
video transmission. 


Circle no. 30 on reader service card. 


IBM 1009 


Two widely separated computers 
can exchange information directly 
over the telephone — while each con- 
tinues to print out the results of 
calculations. 

The IBM 1009 data transmission 
unit is designed to link the mag- 
netic core memories of IBM 1401 
computers over regular local or long 
distance telephone and _ telegraph 
lines. It enables two-way communi- 
cation between computers at the rate 
of 150 numbers or letters a second. 

The 1009 enables the 1401 com- 
puter to be either a data transmis- 
sion or data receiving terminal, as 
well as regular data processing sys- 
tem. Input for transmission can be 
from punched cards or magnetic 
tape. Business or scientific data is 
transmitted from the core storage 
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of one 1401 to the core storage 
of another 1401. Here, the data can 
be processed and recorded in the 
form of punched cards, magnetic 
tapes, or printout by a 600 line a 
minute printer. 

While information is being trans- 
mitted and received, both computer 
systems are free to do simultaneous 
tape-to-printer operations. When not 
receiving or sending, the 1401 can 
be used for full data processing oper- 
ations. 


Direct transmission 


The 1009 also allows direct trans- 
mission or reception of magnetic 
tape data at 150 characters/second 
between a 1401 and an IBM 7701 
magnetic tape transmission terminal. 
Both the 1009 and the 7701 operate 
over dial or leased telephone lines 
or high speed telegraph lines and 
automatically correct reading and 
writing errors, or transmission 
errors. 

Transmitting or receiving through 
the 1009 is under stored program 
control of the 1401 to which it is 
connected. With the transmit and 
receive programs loaded in the 
1401’s at two locations, the com- 
puters are ready for sending or re- 
ceiving. 

When telephone company service 
is used, transmission begins after 
a dial telephone connection has been 
established. The data passes from 
the 1401, through the 1009, into a 
modulating subset provided by the 
telephone company, and over the 
communications line. At the receiv- 
ing station, it passes through a de- 
modulating subset and the 1009 into 
the core storage of the 1401. 

The 1009 unit can be used with 
B1401 card system and C and D1401 
magnetic tape systems. 

The 1009 rents for $500 a month 
and sells for $22,000. A 1009 adapt- 
er feature for the 1401 rents for 
$100 a month and sells for $3,750. 


Circle no. 31 on reader service card. 


COLLINS KINEPLEX SYSTEMS 


Collin’s Kineplex systems do not 
duplicate or replace any existing 
data processing or communications 
equipment, but act rather to supple- 
ment them by being intermediary 
between the two. 


Data communications systems are 
used to extend the scope of a single 
centralized data processing system 
to any distant offices, warehouses or 
plants, or facilities that can be 
reached by telephone; they link 
scattered computers for direct and 
rapid exchange of data. Operating 
experience at Collins has shown an 
average maximum data error rate 
of one bit in one million. 





The Kinetape system 


The Kinetape system transmits 
computer type magnetic tape data 
at 300 characters (2400 bits) a sec- 
“ond over telephone or other com- 
mon carrier communication lines. 
A standard 2400-foot computer tape 


can be transmitted in about two 
hours and 40 minutes. 

Each terminal in a Kinetape net- 
work requires a Kineplex Converter 
and Data Modem. Each terminal can 
operate at half-duplex, being alter- 
nately sender or receiver. If tape 
duplication is not desired, where 
data will be printed out, the receiv- 
ing station would need a modulator 
only. 

Tape loading and removal are sim- 
ilar to usual computer tape handling. 
Operational and supervisory control 
is maintained by telephone circuit, 
the same that carries the data. 

During data transmission, both 
horizontal and vertical parity are 
generated for each block of informa- 
tion on the tape; receiving checks 
these parity bits as each block is 
received. If parity does not check, 
a signal is sent to the transmitting 
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station which re-transmits the block 
in error. The system will automat- 
ically make three re-transmissions, 
then notify the operator by alarm 
light. 

Kinetape systems lease at $1895.00 
a month for each terminal location, 
including maintenance. 


Kinecard system 


The Kinecard punched card trans- 
mission system transmits a nominal 
100 fully punched 80-column cards 
a minute over regular telephone 
lines. With the system set up for 
full duplex operation a total of 200 
cards could be handled, 100 being 
transmitted and received in each 
direction simultaneously. This is the 
equivalent (100 cards a minute) to 
300 eight bit characters or 2400 
bits a second. 

For full duplex operation, each 
terminal consists of a converter, data 
modulator and two IBM 523 sum- 
mary gang punches. (Half duplex 
will require only one punch.) Where 
cards do not need duplication, only 
the data modulator is required. 

As data from each card is trans- 
mitted, odd or even parity bits are 
generated as necessary. Parity is 
checked at the receiving station; 
if an error is found the card con- 
taining the error is offset as re- 
ceived cards stack up in the 523. 

After each 100 cards the receive 
operator tells the transmit operator, 
by buzzer code or telephone, whether 
to continue card transmission or to 
re-transmit because of an error. 
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The Kinecard system leases for 
$2,095 a month for each terminal; 
it is available for purchase also. 


The Kineplex technique 


In a data communications system 
there are three major elements in 
addition to the communications chan- 
nel itself. They are the input/output 
device, the data converter and the 
data modem, or modulator-demodu- 
lator. 

In a Kinecard system the card- 
punch reader is the input/output 
device, the Kinecard Converter is 
the data conversion unit and the 
Kineplex Data Modem is the modu- 
lator-demodulator. In a Kinetape 
system, the Kinetape Converter 
serves both as an input/output de- 
vice and a data converter. 

In both systems, the Data Modem 
is the unit that transmits digital 
information over the communica- 
tions line and receives it at the 
other end. 

In operation, the Kineplex Data 
Modem generates audio tones and 
then modulates them to carry digital 
information in somewhat the same 
way that broadcast radio frequen- 
cies are modulated to carry voices or 
music. 


Phase modulation 

Kineplex involves a_ technique 
known as phase modulation as con- 
trasted with the more familiar AM 
(amplitude modulation) or FM (fre- 
quency modulation) methods used 


by broadcast stations. In this meth- 


od, the phase, or rise and fall of 
a continuous tone, is advanced in 90 
degree jumps. The “out of phase” 
segments of the tone represent mark 
or space values corresponding to 
the 0’s and 1’s of the binary system. 
There are four possible “out of 
phase” conditions in each full 360 
degree cycle of a single tone. Each 
pair of conditions represents either 
a mark (1) or space (0), (there is 
an actual voltage value for “0”; it 
is not merely zero voltage) so each 
tone provides two data channels. 
Thus the four tones generated by 
the Data Modem provide a total of 
eight data channels and each one 
of these channels carries 300 bits- 
a-second to total 2400. 

At the receiving end of the data 
network, the Data Modem detects 
the “out of phase” conditions in the 
tones and picks out the 0’s and 1’s. 
The bits then go through the Kine- 
tape or Kinecard converter and are 
duplicated in their proper order on 
magnetic tape or punched cards. 

In Kineplex systems, another key 
to accuracy is a simple but effective 
“predicted wave signalling” detec- 
tion technique in which each trans- 
mitted bit of data acts as a refer- 
ence for precise measurement of the 
one following. Combination of this 
technique with phase modulation 
makes Kineplex less sensitive to line 
interferences, impulse, switching and 
other noise, power fluctuations, 
crosstalk between channels and other 
disturbances. 

Kinetape and Kinecard systems 
are completely transistorized; no site 
preparation, air conditioning or 
other special environment facilities 
are needed. 
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FRIDEN TELEDATA 


The Friden Teledata communicates 
data encoded in punched paper tape 
of more than five channels over ex- 
isting wire services or telephone 
voice lines. Teledata can transmit 
and receive five, six, seven or eight- 
channel tape between two or more 
units stationed at various locations. 
Central office switching control 
unites and controls a _ centralized 
transmitter-receiver with up to five 
remotely located Teledatas. 

Operation of the switching con- 
trol permits such functions as simul- 
taneous sending and receiving from 
the central office to two different out- 
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Fast, accurate transmission of data 
encoded in 5-, 6-, 7- or 8-channel punched 
tape is now possible through this 
Friden Teledata unit. Built-in accuracy 
checks prevent transmission or receipt 
of erroneous codes introduced by wire 
interference or other malfunction. 


stations, a station standby which 
allows an operator to receive incom- 
ing transmission at his own discre- 
tion, and an automatic testing de- 
vice to isolate any malfunctions at 
the centralized Teledata station. 

To explain the common language 
application of the Friden equipment 
in a communications system, for 
example, take four subsidiary fac- 
tories reporting to a _ centralized 
billing station, or home office. The 
system uses Flexowriters, eight- 
channel automatic writing machines 
reading constant, repetitive data 
from edge-punched cards, at each of 
the manufacturing points. These 
machines automatically write ship- 
ping orders, stopping in the process 
only for manual entry of shipping 
date, special routing notice, quan- 
tity ordered and other variable data. 
As a byproduct of this writing, an 
invoice tape is produced for trans- 
mission to the home office. 

As this invoice tape is transmitted 
by Teledata Transmitter, a duplicate 
is punched simultaneously by the 
Teledata Receiver in the home office. 
This tape, containing all information 
necessary for the completion of the 
invoice, except for possible back 
order price, is fed to the Computyper 


trol makes possible messages and 
data transmission to one manufac- 
turing station at the same time data 
is being received from another. 

Teledata acts as the central trans- 
mission unit with eight-channel sys- 
tems coding being converted by 
Data-Phone equipment for voice 
line transmission, at three minute 
rate figures rather than leased-line 
costs. Speed of this transmission is 
651.4 codes a minute. 


Code converter 

The Friden Punched Tape Code 
Converter offers an easy way to in- 
tegrate data processing when two 
different tape code systems are used. 
Input or output, any five, six, seven, 
or eight-channel system may be con- 
verted, one to the other, for applica- 
tions such as Teletype, Graphotype, 
computers, tape for machine tool 
control and for punching of eight- 
channel Friden Systems Machine 
codes. 

This unit, working at 1180 codes 
per minute, makes possible conver- 
sion of eight-channel systems cod- 
ing to five-channel communications 
coding to make data processing 
equipment compatible to teletype 
transmission. Insertion of the neces- 
sary codes for figures and letters 
shift is done automatically through 
control panel programming. This 
panel has 832 double outlet hubs for 
plug-programming. The punch and 
reader accept 11/16”, 7/8”, or one 
inch wide tapes with adjustments 
provided for tape width modifica- 
tions. Tape of one coding is fed intc 
the reading head of the converter, 
a start read toggle is activated, and 
tape of another coding, as directed 


by the panel control, is punched at 
the output station. Control panels 
are programmed to meet specific 
requirements. 


Collectadata 

Internal communications, linking 
in-plant departments, is accom- 
plished with Collectadata, a data 
collection system for production 
control, labor distribution, inventory 
and other data processing require- 
ments. Collectadata consists of a 
number of transmitting readers 
cable-connected to centrally located 
receiving punches, collecting in 
single tapes all the necessary data 
to complete accounting or statistical 
records. 

One or more transmitters may be 
located in several factory depart- 
ments (shop loading, tool stores, 
shop production areas, warehouses, 
stockroom) to feed information to 
tape punch receivers in the data 
processing center. Transmitters are 
capable of reading tape, edge punch 
or punched cards and often the card 
used is a part of the actual work 
order. 

Orders are accompanied by an 
edge-card prepunched with an order 
serial number. Upon arrival at each 
work area, the card is inserted in 
the reader which transmits this 
number and its own work station 
number. The latter is read out of 
manually set dials. At the receiving 
data processing center, a tape is 
punched as it is received, properly 
coded for conversion to punched 
cards or input to computers for im- 
mediate processing of reports. 

A Time Code Emitter may be con- 
nected to each receiver to read out 
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These three units comprise the Friden Collectadata production control system. 
Transmitters, left, send data in tape, oa dy = cards, from several 


for automatic writing and calcula- 
tion. At the same time another by- 
product tape is produced contain- 
ing the selected data required for 
accounting purposes. Switching con- 


in-plant stations to single receivers (middle) loca in factory data processing 
centers. A Time Code Emitter, right, can be connected to each receiver to read 
out a time sequence code to determine start-stop times for cost accounting 
functions, time studies and many other uses. 
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a time sequence code to determine 
start-stop times for cost accounting 
functions, time studies and other 
uses. 

Collectadata can determine which 
jobs have been in work longer and 
need immediate attention. It keeps 
track of jobs step-by-step to avoid 
lost orders and work shortages. 
Daily progress reports on individual 
projects and overall operations pro- 
vide a breakdown of receipts, com- 
pletions and schedule status. Much 
factory leg work and all subsequent, 
repetitive paper handling are elimi- 
nated. 
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BELL SYSTEM DATA-PHONE 


The Bell Telephone System origi- 
nated the concept of data trans- 
mission over regular telephone lines 
to provide communication service 
for users of business machines. 
Linking different locations together 
over telephone lines already there, 
Data-Phone enables business ma- 
chines to talk with each other in 
much the same way that humans 
do. Connections are put through as 
simple telephone calls; Data-Phone 
converts the signals from business 
machines into signals which can be 
carried over regular voice channels. 

In the past two years there have 
been more than 1,000 installations 
of Data-Phone, an expected 10,000 
will be in use by the end of 1961, and 
it is expected that almost a quarter 
million sets will be functioning by 
1965. 

Any type of data in any machine 
language — including handwriting 
and diagrams — can be transmitted 
by Data-Phone at low or high speeds, 
from and to any place where there 
are standard telephones. 

This system now carries up to 
1,200 bits a second (1,600 words/- 
minute). It handles information 
from any media such as punched 
cards, paper or magnetic tape. 

There are available four different 
sets: Data-Phone 100, 200, 400 and 
600. 


Data-Phone 100 

The 100 has a top speed of 75 
bits/second or 100 words/minute 
and can be used on a one or two- 
way basis. Machines which work 
with it include Bell System No. 28 
Teletypewriters, Friden Teledatas 
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and RCA low-speed DASPAN (all 
punched tape machines). 


Data-Phone 200 

The 200 has a capacity of about 
1,200 bits/second, or 1,600 words/- 
minute. Machines working with the 
200 include Bell System 1,000 w.p.m. 
Teletype, RCA high-speed DASPAN, 
Teleregister, IBM Transceiver, IBM 
1009, IBM 7701, and Digitronics’ 
Dial-O-Verter. These machines offer 
a choice of punched tape, magnetic 
tape, punched cards, computer-to- 
computer or interrogation of central 
computer. 


Data-Phone 400 


The 400 is a compact set having 
a speed of 20 characters/second (200 
words/minute). It is primarily a 
one-way data gathering device. Busi- 
ness machines designed to work with 
the 400 are in various stages of test- 
ing and production by several com- 
panies. Western Electric pioneered 
with the development of a card réad- 
er which it has licensed to several 
manufacturers who will have it 
available this year. Presently the 
400 works with the IBM 1001 card 
system which uses punched cards 
for gathering data. It will connect 
users to data processing centers in 
stores, main offices, and warehouses 
automatically. 


Data-Phone 600 


The 600 has been developed to be 
used with business machines for 
transmitting handwritten messages 
and drawings. The 600 is the con- 
necting link with telewriting devices 
now in use. 

Local or long distance charges 
for Data-Phone calls are based on 
the same rates as ordinary telephone 
calls. In addition, there is a charge 
for the Data-Phone sets. As an op- 
tional service, unattended arrange- 
ments are available. Information can 
be stored during the day and trans- 
mitted at night, thus making it pos- 
sible to take advantage of lower 
long distance rates. 


Data-Phone costs: Monthly Rental 
100 — installation, $25.00 $15.00 one-way 
$25.00 two-way 


200 — installation, $50.00 $40.00 
400 — installation, 
$10.00 sender $ 5.00 
$50.00 receiver $50.00 
600 — installation, $10.00 $ 8.00 


Circle no. 34 on reader service card. 
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DIGITRONICS DIAL-O-VERTER 


Digitronics Corporation’s new 
Dial-O-Verter system, operating with 
Data-Phone 200, makes possible 
rapid transmission of punched card, 
paper tape or magnetic tape over 
regular toll telephone lines. Dial-O- 
Verter can send up to 27,000 alpha- 
numeric characters during a three 
minute phone call. 

Terminal equipment of the Dial- 
O-Verter system includes the D3590 
photoelectric paper tape reader, the 
D5590 high speed paper tape punch, 
the D510 punched card terminal, 
the D515 serial card reader, and the 
D520 magnetic tape terminal. All 
units are based on the use of the 
D599SR coupler, which connects its 
associated terminal to the Data- 
Phone 200 subset and thus to the 
telephone line. 

Minimum data transmission rate 
for any of the terminals is 100 char- 
acters a second (1000 words a min- 
ute). All terminals use a common 
language, thus any type of terminal 
can communicate with the same or 
any other type. 

All data transmitted over the line 
carries both transverse and longi- 
tudinal parity checks. A message 
counter at the receiver counts all 
messages received, automatically 
prints the number of any message 
found in error, as well as printing 
the total number of messages in 
each transmission. If transmission 
is from a memory or from input 
tape which can be backed up and 


reread, provision can be made for 
the receiver to call automatically 
for retransmission. 

Either transmitter or receiver 
works unattended; a number of out- 
lying stations can leave tape or 
ecards loaded for transmission and 
the data processing operator at a 
central point can call for data 
through a phone call. 


The D599SR coupler 


The coupler converts bit-parallel 
data from tape or cards to bit-serial 
data required by Data-Phone, and 
re-converts at receiving end. The 
coupler also handles parity checking, 
generates and interprets character 
framing signals, and controls the 
transmission and reception—includ- 
ing checking line condition. 

Paper tape operation uses the 
coupler with D3590 photoelectric 
tape reader or D5590 tape punch. 
The reader operates at 100-150 char- 
acters a second, the punch at 100 
characters a second. 

Punched cards can be either read 
or punched on an IBM 514 reproduc- 
ing punch or the D510 punched card 
terminal and the coupler. As re- 
ceiver, the terminal works at 100 
cards a minute; as transmitter it 
will read 75-100 cards a minute. 

Magnetic tape is handled by the 
D520 magnetic tape terminal to- 
gether with the coupler. The tape 
is checked as it is read into the D520 
memory, and reread if error is de- 
tected; no data are transmitted from 
memory to line if error-containing. 


Circle no. 35 on reader service card. & 








DIAL-O-VERTER PRICE LIST 
Monthly 
Unit Description Purchase Rental 
1. D599SR Basic Coupler $ 7,700 $ 230 
2. D3590 Paper Tape Reader $ 2,500 $ 90 
3. D3592 Bi-directional Paper Tape Reader $ 2,780 $ 98 
4. D5590 Paper Tape Punch $ 1,050 $ 50 
5. D3810 Bi-directional Spooler $ 650 $ 25. 
6. D510 Bi-directional Card Terminal (includes D599SR 
function, does not include associated IBM 523 
Summary Punch) $48,500 $1,600 
7. D510A Bi-directional Card Terminal (includes D599SR, 
plus send-receive card verification, does not 
include associated IBM 514 reproducing Punch) $56,400 $1,890 
8. D515 Serial Card Reader Terminal (does not include 
D599SR) $ 9,600 $ 320 
9. D520 Magnetic Tape Terminal (includes D599SR and 
120 character memory) $36,150 $1,205 
a. Fixed Code Translation $ 1,535 $ 55 
b. Facility to “flag” errors on output magnetic 
tape for later computer use $ 630 $ 21 
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PHILCO 212 


Philco’s new Model 212 is a gen- 
eral purpose computer, with avail- 
able TAC, ALTAC and COBOL 
compilers. The 212 can multiply two 
48-bit words in under ten micro- 
seconds, including access time. Four 
way processing allows four instruc- 
tions to be processed simultaneously. 
It features asynchronous processing 
between instructions, as well as with- 
in an instruction. While the com- 
puter is storing or waiting to store 
the result of an instruction, it is 
executing the next instruction, in- 
dexing and getting operands for still 
another, plus getting the next four 
instructions from memory. 

Four modes of automatic index 
register modifications assure maxi- 
mum program efficiency, and repeat 
functions have been expanded to per- 
mit automatic looping of up to four 
instructions. 

Circle no. 40 on reader service card. 


AICO INDEX CONTROL 


The Aigner Company is offering a 
new index, designed to provide in- 
stant reference to tabulated data in 
thin post binders. The index tabs are 
fused clear plastic, the index sheets 
are reinforced with Mylar plastic 
film to prevent pulling at binding 
holes. The indexes are control 
punched with 5/23” holes on 1” 
centers to fit all %” thin post 
binders. 

Inserts are typewriter and ma- 
chine spaced. Inserts are also avail- 
able in continuous strip form, allow- 
ing for title printing from punched 
cards. 

Aigner is also offering tab guides, 
reinforced with Mylar plastic film, 
to enable fast reference to data proc- 
essing information. 


Circle no. 41 on reader service card. 


TAPE-FILE 


Dresser Products has a new two 
pocket data processing folder for 
punched tape association filing. This 
new folder makes it possible for hard 
copy and associated tapes and cards 
to be transported, used and filed to- 
gether to eliminate separate file 
look-up, match and refile operations. 


Circle no. 42 on reader service card. 
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BENDIX G 20 


The Bendix G 20 has been upped 
by a 40 percent increase in comput- 
ing speed. The full work clock cycle 
time has been reduced to six micro- 
seconds. Average rate for single 
word, fixed point additions is now 


-83,000 a second. The magnetic tape 


speeds of the G 20 have been 
doubled: read/write operations at 
240,000 digits or 120,000 alpha- 


numeric characters a second. Search-— 


ing is at double these speeds. The 
new tape handlers feature internal 
checking facilities and solid state 
circuitry. Printed output will be by 
new high speed printers operating at 
up to 1,500 lines a minute on nu- 
meric data and 1,000 lines a minute 
on alphabetic data. 

Both the accessory control buffers 
and the magnetic tape control units 
are now equipped with program con- 
trolled electronic switches which can 
connect to either of two communica- 
tion lines. Simultaneous data trans- 
fers can be made over multiple com- 
munication lines. 

Core memory for storage in ac- 
cessory control buffers has been in- 
creased to 4,096 characters; facil- 
ities for editing have been added. 


Circle no. 43 on reader service card. 


RCA MEMORY SYSTEMS 


RCA claims a first as a company 
offering a full array of computer ele- 
ments, ranging from transistors and 
other semiconductor devices to com- 
plete memory systems, tailored to 


OMO—-<AM 


fit the specific needs of the customer. 

A memory system (as distin- 
guished from memory components) 
has circuitry that puts information 
into its units, or takes it out, in 
much the same way the human nerve 
network communicates with the 
brain. 

Memory cycle time ranges from 
five millionths to 20 millionths of a 
second; memory range is up to 4,096 
words (26 bits per word). 

These custom made memory sys- 
tems can be designed to make the 
systems fully compatible with any 
present equipment a customer has. 


Circle no. 44 on reader service card. @ 





45 








Punched Card Ideas 


Re-filing cards 


If you don’t have a computer and 
your payroll is run on conventional 
punched card equipment, you prob- 
ably use a master rate-card file in 
the procedure. You can save time 
and effort, if you use a resorting and 
refiling code. 

Let’s suppose your payroll master 
rate cards are prepunched with 
hours and fractions and are filed 
according to hours and rates. You 
then punch each of these cards with 
the necessary digits of a refiling 
code. Then, instead of sorting these 
cards according to rates, hours and 
fractions, you sort them on this 
smaller refiling code field. 

The following illustration shows 
the payroll rate data punched in each 
card and the accompanying refiling 
code: 

Resorting and 


Hours Rate Refiling Code 
23.0 2.40 2 140 
23.0 2.45 2 41 
23.0 2.50 2 142 
23.0 2.55 2 143 
23.1 2.40 2 150 
23.1 2.45 2 151 
23.1 2.50 2. +32 
23.1 2.55 2 153 
23.2 2.40 2 160 
23.2 2.45 2 161 
23.2 2.50 2 162 


Consecutive list numbers check 


If you run a payroll reconciliation 
or a check-list of inventory tags, you 
can locate missing numbers by using 
the following formula: 


You don’t have to be a mathematical 
genius to use the formula. If you 
know arithmetic and elementary al- 
gebra, the solution of the formula 
should be simple. When the total of 
the consecutive numbers from the 
formula balances with the total of 
the numbers accumulated by the ac- 
counting machine, there are no miss- 
ing numbers. When the total of the 
formula does not balance with the 
accounting machine total, the differ- 
ence may be one or several missing 
numbers. 

There is another method of mak- 
ing the check. You total the cards in 
groups of 100, controlling on the 
hundreds and higher digits. Only the 
last two digits of the serial number 
are added and, for a group of 100 
cards, the total should be 4950. If 
the first card of any group is miss- 
ing, you would not detect it by exam- 
ining the total, since this first card 
ends in 00. You can use the addi- 
tional check of a card count to be 
sure that the first card of the group 
is present. 


Stencils on invoices 


Are the customer names and ad- 
dresses printed on your invoices 
copied again by other equipment to 
label several shipping cartons? Is 
the work now being done in two op- 
erations? If so, you can eliminate 
the extra operation by using Tab- 
On stencils. 

The available printing space on 
these Tab-On stencils is 134” x 4”. 
You can print nine lines on the sten- 
cil if your carriage is set at six 
lines to the inch, or twelve lines if 


SUM (FIRST NO. + LAST NO.) x [(LAST NO. — FIRST NO.) + 1] 
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BILL KLUMPP 


the setting is eight lines to the inch. 
You need not remove the ribbon 
from the accounting machine. You 
simply stick the stencil over the 
name and address area of the in- 
voice. The carbon under the stencil 
prints on the invoice. You can regu- 
late the pressure of the hammers to 
print legibly the additional carbon 
copies under the original. 

The adhesive on the back of the 
stenci! at the top is similar to the 
substance used for fastening “tip-on 
sheets” to the outside front cover 
of the Reader’s Digest. Your stock 
boy can pre-tab a day or two’s supply 
of continuous forms. If your volume 
of invoices is large, you can have 
your forms manufacturer ship your 
invoices to: 

Weber Marking Systems, Inc. 

Mount Prospect, Illinois 
You can have a month’s supply made 
in advance. Your own company’s ad- 
dress and advertising can be die-cut 
on the stencil. This information will 
not appear on the invoice, but only 
on the cartons which are addressed 
by the stencils. If a particular in- 
voice overflows to two or more pages 
and the heading section is skipped 
on all pages after the first, the un- 
used stencils can be peeled off and 
used on blank invoice forms for the 
next run. There is no waste of sten- 
cils. 

After the invoices have been run, 
your warehouse man peels the ad- 
dressed stencil from the invoice. In 
a few seconds he places it on a mini- 
ature mimeograph, called a hand- 
printer, and stamps the customer’s 
name and address on one or a hun- 
dred cartons listed on the invoice. 
It’s as easy as shooting fish in a rain- 
barrel. 

You can also use Tab-On stencils 
for continuous forms on cardatype 
machines, teletype equipment and 
automatic typewriters. If you wish 
to run only labels on the accounting 
machine, the stencils are made in 
continuous form. 8 
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OUTPUTS 


MINNEAPOLIS-HONEYWELL 
Data Processing Division at Welles- 
ley Hills, Mass., had a press showing 
of the Honeywell 800 in December. 
Editors and writers during a factory 
tour watched the 800 being built 
from first wiring of components to 
completion, then watched the com- 
puter process a payroll for ten thou- 
sand employees in less than three 
minutes. There was also a demon- 
stration of the computer’s ability to 
parallel process, running three sep- 
arate programs simultaneously. 


OVER 100 COMPUTER special- 
ists from business, science and in- 
dustry gathered in Detroit on De- 
cember 7, 1960 to organize a Metro- 
politan Detroit Chapter of the As- 
sociation for Computing Machinery. 
Interim officers are: Barret Har- 
greaves of the G. M. Tech Center, 
chairman; Robert K. Louden of IBM 
Detroit, vice chairman; Thomas L. 
Campbell of Chrysler Missile, secre- 
tary; and James R. Hubbell of Bur- 
roughs Corp., treasurer. 


RCA and REMINGTON RAND 
interchanged computer programs us- 
ing COBOL recently. Two operating 
problems, one from a government 
agency and one from a large in- 
dustrial company, were written by 
the two companies in COBOL (COm- 
mon Business Oriented Language). 
Each manufacturer fed his own ma- 
chine the programs, and the follow- 
ing day Univac II was given the 
RCA 501 programs and vice versa, 
with only slight modifications in 
programs. 


MUTUAL OF NEW YORK has 
installed two computer complexes, 
the IBM 7070 and 1401 systems, to 
handle all of the daily operations — 
from premium billing to decisions 
on ‘van requests relating to the firm’s 
million and a half insurance policies. 


A CAREER CENTER will be held 
March 20-23 during the national 
meeting of the Institute of Radio 
Engineers. The Career Center is a 
place where industrial firms pool 
their efforts during a large confer- 
ence and create one big recruitment 
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ITEMS OF INTEREST 
FROM HERE AND THERE 


headquarters instead of many small 
drives individually. There is no fee 
for the scientist or engineer who is 
seeking a new and more challeng- 
ing career opportunity. Company 
cost per hire at the center averages 
about $200. 


THE STANDARD REGISTER 
COMPANY has added another firm 
to its roster of foreign associate 
plants, the J. J. Miller Printing Com- 
pany, Pty., Ltd., Melbourne, Aus- 
tralia. 


WEAR EVER ALUMINUM, sub- 
sidiary of Alcoa, speeded up input 
and output of its Univac computer 
with the Digitronics D 105 converter 
which translates and edits data bidi- 
rectionally between teletype punched 
paper tape and magnetic tape. 


CAYWOOD-SCHILLER ASSOCI- 
ATES, of Chicago, has received an 
IBM 1620. It is the smallest firm in 
the country utilizing this computer 
for research for business, military 
and research groups. 


RCA MICROWAVE RADIO equip- 
ment will be used in a communica- 
tions extension for relay of payroll, 
logistics, and maintenance data, as 
well as routine teletype and tele- 
phone traffic, from the Indiana State 
Police system to a new headquarters 
in downtown Indianapolis which will 
house a data processing center. 


RCA is building a computer plant 
at Palm Beach where it will man- 
ufacture the 301 computer. 


LINCOLN NATIONAL LIFE 
INSURANCE COMPANY of Fort 
Wayne, Indiana, is the first insur- 
ance company in that state to in- 
stall an IBM 705 system. This will 
enable the company to process de- 
tails on nearly a million policies 
daily. 


THE 1960 NATIONAL BUSI- 
NESS SHOW had 72,645 visitors 
during its five day show. The Com- 
puCenter, with exhibitions from 
Bendix, Control Data, Monroe, Philco 
and Remington Rand, drew 9,148 
invitational visitors. 





Notable Quotes 


“Planning is rapidly becoming a 
science of considerable complexity. 
Market and economic research and 
forecasting, statistical analysis and 
inference, correlational and trend 
analysis, input-output theory, game 
theory and operations research are a 
few of the analytic tools available to 
the planning function. Adequate 
planning performance requires ‘the 
sensible use of these tools. Can the 
operating manager take the time 
from his working day to learn and 
apply these techniques? It does not 
seem likely. Of necessity planning 
technicians must be added to the 
organization to apply modern ana- 
lytic tools to the planning problems 
of the company. 

“Does this suggest that the plan- 
ning function will be taken from 
operating managers and established 
as a separate activity? Parts of the 
planning function will. Information 
collection and analysis are technical 
jobs most economically and effective- 
ly performed by specialists. The re- 
sults of the specialists’ activities 
will be a series of alternative ap- 
proaches to the future weighted by 
risk and probable return. The oper- 
ating manager chooses — he decides. 
In exercising the planning choice he 
retains the responsibility and author- 
ity for planning for the results for 
which he is accountable.” Ernest 
Miller, “Long Range Planning ... 
and Overview,” Advanced Manage- 
ment, November, 1960. 


CLASSIFIED 





Accessory Equipment 


PANELS & WIRES, ETC. NEW —PWI RECON- 
DITIONED & GUARANTEED — IBM. Write for 
list, we quote. A. E. Bohlander, 12472 E. Outer 
Dr., Detroit 24, Mich., TU 2-4634. 





ARTHUR D. EVEN 
Management Consultant 
Author of 
Engineering Data Processing 
System Design 
“The only book in its field.” $6.50 
5844 Little Pine Lane * Rochester, Mich. 
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Coming Events 


1961 


FEB. 15-17 
IRE Internal Solid State Circuits Conference 
University of Pennsylvania and Sheraton 
Hotel, Philadelphia, Pa. 


FEB. 16 
British Institute of Management 
Connaught Rooms, Great Queen St., London 
WC 2, England 


FEB. 20 - 21 
RCA 501 Users Association User ey Meeting 
Cherry Hill Inn, Haddonfield, N. J. 


FEB. 23 - 24 
NMAA Division 6 Conference 
Benjamin Franklin Hotel, Philadelphia, Pa. 
Contact: R. Calvin Elliott, 1750 W. Central 
Rd., Mt. Prospect, III. 


FEB. 27- MARCH 2 
Office Management Association of Chicago An- 
nual Seminar and Exhibit 
Conrad Hilton Hotel, Chicago, III. 
Contact: George A. Roubik, 105 W. Madison 
St., Chicago 2, Ill. 


MARCH 6-8 
American Management Association Data Proc- 


essing Conference 
Statler Hilton Hotel, New York, N. Y. 


MARCH 16-18 
NOMA Business engpeien Conference 
renee © q 
Contact: W. T. | NOMA, Willow 
Grove, Pa. 


MARCH 16-22 
Society of Savings and Loan Controllers Annual 
Meeting 
St. Francis Hotel, San Francisco, Calif. 
Contact: Charles Borsom, 221 N. LaSalle, 
Chicago, Il. 


MARCH 20-24 
SHARE—IBM 701, 704, 709, 7090 Users Group 


Meeting 
ich Tar Hotel, San Francisco, Calif. 


MARCH 27 -31 
Symposium on Temperature — Its Measure- 
ment and Control in Science and Industry, 
sponsored by ISA, American Institute of Phys- 
ics, and National Bureau of Standards 
} > men Memorial Auditorium, Columbus, 
io 


APRIL 4-6 
National Microfilm Association 10th Annual 
Meeting and Convention 
Sherman Hotel, Chicago, IIl. 


APRIL 13-14 
Univac Users Association Spring Conference 
Statler Hilton Hotel, Los Angeles, ag 
Contact: D. B. Houghton, Secreta 
% Westinghouse Electric Corp., pee 
Center, 15-West, Pittsburgh 22, Pa. 


APRIL 17-19 
Seventh National ISA Symposium on Instru- 
mental Methods of Analysis 
Shamrock-Hilton Hotel, Houston, Texas 


APRIL 18-21 
Univac Users Association Use Meeting 
El Paso, Texas 
Contact: J. W. Nikitas, Exec. Secy. USE, 
315 Park Ave., So., New York 10, N. Y. 





SEEN IN PRINT 


MICROFILMING IN MEXICO, Samuel B. Freedman, Li- 
brary Journal, November 1, 1960. 


A modern expedition fought complications, setbacks, 
even opposition from the elements — to preserve on 
microfilm one of the greatest sources of Mexican his- 
tory, the Archives of Parral. The source documents 
were in danger of becoming lost by disintegration, 
leaking roofs, and other dangers but have now been 
preserved for future historians. 


ELECTROLUMINESCENCE by Milton R. Seiler and Charles 
S. Peet, Battelle Technical Review, December, 1960. 


Electroluminescence will play an increasingly im- 
portant part in information display, image intensi- 
fication, and specialized lighting systems, and might 
well be used in advanced types of computers. The au- 
thors speculate that electroluminescent panels might 
appear in computers operated by optical instead of 
electrical couplings. An optical logic system would 
have the advantage of providing electrical isolation of 
each of the read-in, storage, and read-out systems. 
These panels might also be used for information stor- 
age. Data could be held within a panel for several 
minutes and changed at microsecond switching inter- 
vals. There is still much research to do to understand 
the problem. @ 
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BOOK SHELF 


DIGITAL COMPUTER PRINCIPLES by Wayne C. Irwin, D. Van Nostrand 
Company, Inc., 120 Alexander St., Princeton, N. J., 321 pages, $8.00. 


The author has drawn on his experience in giving training courses for 
The National Cash Register Company to write this book. It is aimed at 
those who know little of digital computing but who wish to learn. He 
starts with explanations of the number systems (decimal, binary, octal) 
and their manipulation, then moves into symbolic logic covering truth 
tables, functions of variables, Boolean algebra, deriving equations, and 
minterm and maxterm forms, Venn diagrams, Karnaugh maps, and the 
Harvard minimizing chart. He explores the mechanization of logic, 
storage, and arithmetic, and the timing in computers. 

Control of the process looks into sélection of operation and operands, 
instructions, instruction format, and interconnection of subunits. Input- 
output equipment, binary codes, and conversion of base are explained. 
Principles of programming, use of a three address routine and alter- 
nate methods are shown; also details of how to detect and reduce errors. 
He concludes with a discussion of core logic and new techniques rapidly 
evolving in computer art. 


IDEAS, INERTIA AND ACHIEVEMENT, edited by F. B. Turck, The American 
Society of Mechanical Engineers, 29 West 39th St., New York 18, N. Y., 
1960, 183 pages, $5.00. 


This is a study which resulted from a survey of over one hundred 
individuals, corporations and institutes who appraised the process of 
applying the results of research to industrial and military use. 

The ASME believes that there is a serious lag between the discoveries 
of research scientists and applications of their findings in industry and for 
the armed forces. 

The book is a collection of opinions from about 100 contributors most of 
whom agree that there is a dangerous lag, and suggest how to specifically 
deal with the problem and overcome it. There is acknowledgement that 
it is not always the scientist or engineer who can control what happens 
with research findings — it is mainly up to management to decide what 
to try to develop from material that is available from research. 

Behind the entire problem is a general recognition that the United 
States is in danger of losing its industrial lead to other countries, that 
controlled economy countries are growing at a fast pace and may sur- 
pass us industrially. 


THE RESEARCH REVOLUTION, by Leonard S. Silk, McGraw-Hill Book Co., 
Inc., 330 W. 42nd St., New York 36, N. Y., 1960, 232 pages, $4.95. 


The author, senior editor and economics editor for Business Week, 
tackles the problem of how to achieve a good rate of economic growth 
in the United States. He discusses the impact on our economic growth 
of systematic technological innovation through scientific advance. 

The book gives an account of the fundamental changes taking place in 
our economy, explaining the present and future implications for national 
economic policy and for business policy. Stressed is the investment that 
industry is making in knowledge, and its importance as a key to contin- 
uous economic growth. 

The author takes electronics as an example of growth encouraged by 
research, the new products made possible by the appearance of tran- 
sistors. 

He suggests a new way to grow, and in the appendix includes an out- 
look for expenditures on research and development during the next 
decade by three other authors. 8 
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You Get Things Done With 
Boardmaster Visual Control 





w Gives Graphic Picture of Your Operations— 
Spotlighted by Color 

wy Facts at a glance—Saves Time, Saves 
Money, Prevents Errors 

vx Simple to operate—Type or Write on 
Cards, Snap in Grooves 

vy Ideal for Production, Traffic, Inventory, 

vy Made of Metal. Compact and Attractive. 
Over 500,000 in Use 


Complete price $4gse° including cards 


FREE 24-PAGE BOOKLET NO. KV- 20 
Without Obligation 
Write for Your Copy Today 


GRAPHIC SYSTEMS 


Yanceyville, North Carolina 
Circle no. 16 on reader service card. 




















HOME STUDY COURSES 


IBM 1401 
Data Processing 
System 


Training on the job or at home. 
Inform yourself and your staff 
with a study course for people 
without technical training or ex- 
perience. No advanced mathe- 
matics required. 


Prepare now for the new genera- 
tion of Accounting Machines 


Over 4 years experience in 
Programming Training 


Write for Free Brochures: 


BUSINESS ELECTRONICS 


Inc. 
BE PROGRAMMING SECTION 
420 MARKET STREET 
SAN FRANCISCO, CALIF. 


Circle no. 18 on reader service card. 
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editorial 


INFORMATION SEARCHING SERVICES are turning 
more and more to electronic data processing equip- 
ment for the answer to their monumental problem. 
Punched cards are prepared, in one case, for gener- 
ating magnetic tape files leading directly from the 
automatic encoding operation. 


This application of punched cards and magnetic 
tape to form a machine searching operation is a big 
step in the solution of the problem. Abstracted in- 
formation fed into a computer permits searching for 
current awareness. Retrospective research into earlier 
literature formerly conducted manually at the ex- 
penditure of considerable time and expense will now 
be done by means of this high-speed searching method. 


Thus information on most subjects of vital cur- 
rent value to management and the operating execu- 
tive will soon be available, on a selective basis, when 
required. 


The techniques of information retrieval and ma- 
chine translation of scientific and technical literature 
make it very evident that the problems of making 
effective and sophisticated use of this literature are 
being successfully solved. 


Research and development on this subject in a 
number of organizations is progressing at a rapid rate. 
ADP personnel will find it to their advantage to in- 
vestigate this subject further. s 
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“Men in Data Processing,” No. 1 of a series. 
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11” x 14” print, suitable for framing, 
available upon request. 





In tabulating installations everywhere, MAC Panel products play an integral part 
in the data processing operations. It is the inherent qualities of these products 
used with IBM punched card and data processing equipment that make MAC 
Panel America’s leading independent control panel manufacturer. You, too, can 


benefit from MAC Panel’s superior construction, prompt service and lower cost. 





MAC PANEL COMPANY, High Point, North Carolina 


Representatives throughout the United States, in Canada, Latin America and Europe 











This 


revolutionary 
new form 
brings you 
operating 
data faster 


Faster reports permit no interruptions in machine runs. 
Moore’s Speediflex removes much of the forms-handling 
trouble that has caused interruption, delay and ‘down 
time.’ It is a new positive control in achieving trouble- 
free runs, simplified handling and, very often, savings. 


These benefits are due to a special flex-cut con- 
struction built into Speediflex. It lets continuous forms 
flow freely and naturally, with no wrinkling or tearing, 
and without the ‘tenting’ and ‘peaking’ that cause 





Speedifiex is a patented product of Moore Business Forms, Inc. 


trouble. Printing in perfect register, on every copy, is 
possible because there is exact part-to-part alignment 
of parts at the point of writing. 


These are a few of the Speediflex benefits Moore 
men are demonstrating in business offices throughout 
North America. A Moore man will be glad to drop in 
on you—just write the nearest office. 


Bulid control with MOORE BUSINESS FORMS, Inc. 
Niagara Falls, N. Y. * Denton, Texas + Emeryville, Calif. 
Over 300 offices and factories throughout the U. S., 
Canada, Mezico, Caribbean and Central America. 
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Moore Speediflex 














